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Preface 
A strong relationship exists between the number of crashes on a road and the volume of 
traffic using the road. But what is the relationship? An improved imderstanding of the 
link between daily traffic flow and road crashes is sought in this study from a review of 
previous research, together with measurement of crash rates and traffic flow in Southern 
New South Wales. 
An executive summary of the study may be obtained by reference to the introduction 
(chapter 1), the conclusion (chapter 2), and appendices 'C* and 'D'. 
Appreciation is expressed to the N.S.W. Roads and Traffic Authority for encouragement 
and support in completion of this study. Particular thanks are due to staff of the 
Authority's library for their expert assistance in providing access to details of previous 
research. Thanks are also due to Kevin Webster, Steve Tait, and Peter Meers of the 
Authority and Glen D'Este of Wollongong University for their interest and assistance at 
various stages during the study. 
While the study has drawn on information and assistance from the N.S.W. Roads and 
Traffic Authority, any views expressed in the report are those of the author, and not 
necessarily endorsed by the Authority. 
This thesis contains no unacknowledged material which has previously been submitted 
for the award of any other degree or diploma in any University or similar award from 
another institution and, to the best of my knowledge and belief, contains no material 
previously published or written by any other person, except where due reference is made 
in the text. 
K.M. CoUis 
30th January, 1992 
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Chapter 1 
Introduction 
1.1 The Problem 
In the early 1980s, four narrow bridges on the Newell Highway south of Dubbo (in the 
central west of NSW) unexpectedly seemed to become an unacceptable hazard to traffic. 
The rate of crashes on the approaches to these bridges accelerated over a short period, 
with the result that the implementation of planned bridge widenings was also accelerated. 
Was the increase in crashes simply an illustration of the random nature of crash 
occurrence^ or was there some other underlying cause? Could the sudden crash increase 
be related to a phenomenon where the number of crashes increases at an accelerating rate 
as traffic flow increases? 
It is clear that a strong relationship exists between the number of crashes on a road and 
the volume of traffic using the road. But exactly what is the relationship? The close 
linkage is identified in traffic engineering through the wide usage of crash rates per 
vehicle kilometre (usually expressed as the number of crashes per million vehicle 
kilometres). This rate is used to allow comparison of crashes on roads with widely 
varying traffic flows; that is, to allow for the fact that more crashes occur on roads 
carrying higher traffic flows. 
(1) Nicholson, A. J. "Understanding the Stochastic Nature of Accident Occurrence", Australian 
Rnad Research. Vol 21, No 1, March 1991, pp.30-39. 
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When the rate per vehicle kilometre is used to compare crash occurrence on roads 
carrying different flows, a linear relationship between crashes and daily traffic flow is 
often taken for granted. There is an assumption that a rate of (say) 40 crashes per 100 
million vehicle kilometres on a road carrying 200 vehicles per day is directly comparable 
to a rate of 40 crashes per 100 million vehicle kilometres on a road carrying 20,000 
vehicles per day. If in fact the relationship is not linear, then direct comparison between 
accident rates on roads carrying different flows of traffic becomes invalid. 
If a direct link between crash rates and current or projected traffic flow exists, significant 
implications follow for the prediction of safety outcomes fi-om a growth in traffic volume, 
and the subsequent application of scarce public fimding to crash correction measures 
identified through crash rate analysis. 
. o 
The problem is neatly documented by Pak-Poy and Kneebone where it is noted in 
relation to a wide number of studies devoted to measuring the safety effectiveness of 
various road improvements: 
"It is known that typically the frequency of crashes on a section of road increases 
with traffic volume (up to a level), and therefore roads with higher volumes can be 
expected to experience a higher reduction in crash numbers from a particular 
improvement than if constructed on a lower volume road. For a valid comparison 
of studies volume is therefore a key piece of information, yet it was often omitted." 
(Emphasis added.) 
The relationship between daily traffic flow and the level of accidents is (as noted) a key 
one, yet perhaps not as clearly understood as it should be. 
(2) Pak-Poy and Kneebone Pty Ltd Road Safety Benefits from Rural Road Improvements, Fftdftral 
Office of Road Safety, Canberra, April 1988, p.8. 
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1.2 Study Objective 
The objective for this study is therefore simply to gain an improved understanding of the 
daily traffic flow and road crash relationship. 
A secondary objective will be to determine any relevant road safety implications with 
respect to the nature of the identified relationship, particularly in relation to implications 
for development of other road and traffic relationships with crash occurrence, and 
identification of hazardous locations. 
1.3 Study Structure 
Two broad strategies were developed to assist achievement of the above study objectives: 
• an initial examination of the subject background, comprising a review of relevant 
literature; and 
• practical measurement of actual crash and daily traffic flow relationships in southern 
NSW. 
The background literature review is reported in Chapter 2, followed by an outline in 
Chapter 3 of the development of a crash database for southern NSW, linked to daily 
traffic flows. Both strategies converge in Chapter 4 where results are presented from the 
southern NSW data, and considered through reference to the findings of the literature 
review. 
The final chapter offers conclusions on the crash rate and traffic flow relationship and 
subsequent implications for public policy. It also suggests areas for further investigation. 
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1.4 Definitions 
Articles related to the study subject frequently refer to different crash "rates" without 
clearly defining which "rate" is being discussed. To avoid any potential for further 
confusion: 
• crash rate is defined as the number of crashes per vehicle kilometre; while 
• crash density is defined as the number of accidents per kilometre per year. 
Chapter 2 
Background 
2.1 Scope 
As indicated in Chapter One, two primary strategies form the basis of this study for 
identifying relationships between crash occurrence and traffic flow: a literature review 
to identify previous research on the subject, followed by a practical assessment of crashes 
and traffic flow in southern NSW. 
This chapter presents the results of the literature review. Sixteen studies are reviewed, 
presented in chronological order of their date of publication - ranging from 1937 to 1990. 
The studies presented have been selected to illustrate the gist of the search since 1937 
for relationships between crashes and traffic flow. The work by Satterthwaite (described 
below in section 2.2.13) is recommended as a good source for additional references on 
the subject up to 1981. 
The objective of this study is principally to gain an improved understanding of the traffic 
flow and road crash relationship; that is, to identify the general "shape" of any relationship 
which might exist. Detailed mathematical/statistical arguments are therefore generally 
avoided in the following review. This reasoning has previously been expressed by 
Belmont. In response to a suggestion that his theories could be supported by further 
"proof, Belmont noted the following in 1953^ 
(1) Belmont, D.M "Effect of Average Speed and Volume on Motor Vehicle Accidents on Two 
Lane Tangents", Proc. Highway Research Board, Vol 32,1953, p.395. 
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"In his concluding paragraph, Forbes advocates the application of statistical tests 
of goodness-of-fit to accident theories. This seems to me a rather premature 
suggestion. In the present rudimentary state of our theories, much progress must be 
made before one can reasonably hope for a close fit to actual accident occurrence. " 
Aspects of the following review suggest that Belmont's observation might still be valid 
in 1991, with respect to crash occurrence and relationships with traffic and road variables. 
2.2 Literature Review 
2.2.1 Vey -1937 
One of the earliest studies into the relationship between road crashes and daily traffic 
flow was reported by Vey in 1937. Reporting on the results of a survey of two lane 
highways in New Jersey, Vey concluded that a definite relationship between traffic 
volimie and accidents per million vehicle miles existed where: 
"... As the average daily traffic increases, accident experience on a million vehicle 
miles basis likewise increases up to approximately 7,000 vehicles per day, which is 
considered by many authorities to be the capacity of a two lane highway. Beyond 
that point... there is a gradual decrease in the accident rate." 
It is worth noting that Vey's findings were reported in only two paragraphs - and were 
not supported in any substantial way. Figure 2.1 reproduces a graph which Vey presented 
to illustrate the "definite" relationship claimed. 
(2) Veh,A-H. "Relatiopsbip between Daily Traffic and Accident Rates". American City, 
1937,p.ll9. 
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Average Dally Traffic 
Figure 2.1 - Crash Rate and Traffic Flow from Vey 
2.2.2 Belmont -1953 
In 1953, Belmont reported on a study into the effects of speed and volume on road 
crashes on straight sections of two lane road. In developing a number of models relating 
accident numbers to traffic volumes, he describes a "standard exposure theory of 
accidents" (possibly from Smeed'^ where: 
"... single car accidents vary directly with traffic volume, while multi-car accidents 
vary with the square of the volume. In terms of accidents per vehicle mile, the single 
car rate is independent of volume, while the multi-car rate is directly proportional 
to volume." 
From this "standard theory", Belmont began with the relation: y = aj?-\' bx, where y 
represents the number of crashes, x represents traffic flow, the first term represents 
collisions between two or more vehicles, and the second term refers to single vehicle 
crashes. He noted, however, that this relation has poor agreement with reality at very 
low and very high flows. He then modified the relation by considering different types 
(3) Belmont, op. cit.. pp.383-395. 
(4) Smeed, R J . "Some Statistical Aspects of Road Safety Research", J. Royal Stat Snc,, Series A, 
1949,citedinSatterthwaite,S.P. A Survey of Research into Relationships between TrafFir. 
Accidents and Traffic Volumes. Trans. & Road Res Lab., Berkshire, 1981, p.6. 
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of crash, and by taking traffic speeds into account. Belmont subsequently developed a 
number of broad theories about the relationship between crashes and traffic flow as 
follows: 
• the number of single vehicle crashes per vehicle mile varies with traffic speed, and 
is independent of traffic volume; 
• the number of head-on collisions per vehicle mile increases directly with traffic 
volume and the average speed; and 
• the number of rear end collisions per vehicle mile varies with the type of collision; 
there are two types: 
» where vehicles are travelling so close together that collision is inevitable if the 
leading vehicle suddenly stops, then the relationship will be similar to that for 
head-on collisions; 
» where collision is due to a failure to stop where a safe stop could normally be 
made, then the relationship will resemble that for the single vehicle crash. 
Belmont then developed theoretical relationships for single vehicle and head-on colli-
sions: 
• For single vehicle crashes, y = where y = crashes, x= traffic flow, and 
V = average traffic speed. 
• For head-on crashes, y = 
In discussion of Belmont's work, Satterthwaite has observed that the inclusion of speed 
as an important component of the crash rate and traffic flow relationship may "... contain 
2.2 Literature Review 9 
an element of truth" .̂ He also notes however that it is unlikely that Belmont's theories 
could ever be checked effectively^: 
"It is difficult enough to observe accident numbers at different flows while keeping 
other sources of variation under control; to allow flow and speed to vary inde-
pendently while controlling for the other variables is doubly difficult." 
2.2.3 Raff-1953 
Raff also reported in 1953 on a comprehensive study to establish the impact of design 
features on rural highways. He found that the most significant factors affecting crash 
rates were traffic volume, horizontal curvature, pavement and shoulder width on curves, 
cross traffic at intersections, and bridge widths. Features which did not appear to have 
any consistent effect on the crash rate included grade, pavement and shoulder widths on 
straights, curve frequency, sight restriction, and percentages of commercial and night 
traffic. 
Raff concluded that traffic volume had a strong effect on accident rates, and noted that̂ : 
"In general, except for curves and intersections on two lane roads, the accident rate 
[i.e. rate per vehicle mile] becomes higher as the volume is increased. There is often 
a slight reversal of this trend at very high volumes presumably because extreme 
congestion inhibits the drivers' ability to make passing manoeuvres." 
(5) Satteithwaite, op. cit.. p.8. 
(6) iskm 
(7) Raff, M.S. "Interstate Highway - Accident Study", Highway Research Bnatd Bulletin 74,1953, 
pp. 18-43. 
(8) ihiiL,p.l9. 
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At curves and intersections Raff observed that accident rates became lower with increas-
ing traffic volume, and he suggested that the reduction might be due to drivers recognising 
the hazardous nature of these features. 
Unfortunately, the study makes no attempt to examine accident rates by type - particularly 
single and multi-vehicle crashes. 
Raffs general observation that the crash rate per vehicle mile increases with volume on 
straight roads is widely accepted in following studies. The decreasing rate for curves 
and intersections spears, however, to have been somewhat overlooked. 
2.2.4 McKerral -1961 
g 
McKerral carried out a study in 1961 of 45,000 road crashes in New South Wales. By 
dividing the road system into 1,300 different sections he supported a hypothesis that the 
relationship between crash density (crashes per mile) and daily traffic flow was curvi-
linear. A curve of the form: y = a + bx + cx was fitted to the data, where y represented 
accident density, and a: the average daily traffic. For total crashes per mile, the following 
relationship was found: 
y = -169x10"^ + 147x10~^a: + 238x10"^ V 
McKerral proposed two useful parameters for use with his regressed curve; an "accident 
ratio", and a "dispersion index". The accident ratio was defined as the ratio of the 
recorded rate/mile to the rate/mile predicted from the regression equation. The dispersion 
(9) McKeiral, J.M "An ¡nvestigation of Accident rates Using A Digital Computer", Proc. ARRB. 
1(1), 1961, pp.510-525. 
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index was the cube of the difference between observed and expected rates per mile, 
divided by the expected rate. 
As noted, this work was based around accident density rather than accident rate per 
vehicle distance, and an increasing accident density with increasing average daily traffic 
is no real surprise. The increasing curvilinear relationship suggests however that the 
accident rate per vehicle mile is also increasing with traffic flow. 
As for Raff's study, no examination was made into differential rates for single and 
multiple vehicle crashes. 
2.2.5 Chapman -1967 
In 1967 Chapman̂ ® described a theory for determining road crash occurrence based on 
the "possible" number of occurrences. He defines the possible number of crash occur-
rences as the "exposure", and relates this exposure to the actual number of collisions by 
tiie formula X=Np, where X is the number of collisions, Â  is the exposure, and p is the 
conditional probability that a crash adH occur, given the number of potential crash 
situations which arise. Here, N (the potential for crash occurrence) is large while p is 
small and highly variable depending on driver, vehicle, and road conditions. 
Chapman emphasises that the basis of any statistical study of traffic collisions should 
reflect this concept of exposure. To illustrate he then proceeds to analyse the exposure 
for various accident types, including head-on collisions, rear-end collisions, and single 
vehicle crashes. 
(10) Ch2^aii,R,A. "Traffir rnllisinn Fxposiire", New Zealand Roading Symposium. 1Q67, 
pp.184-198. 
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For single vehicle crashes, he suggests that the exposure is simply the number of vehicles 
on the road in the time period and area being considered. For rear-end collisions, he 
defines the exposure as the number of vehicles travelling with headways less than the 
headways approached by vehicles travelling in bunches ( as distinct from unretarded 
traffic). For head-on collisions, exposure is the number of occasions on which vehicles 
travelling towards each other pass one another. 
Chapman develops formulae to express the above exposures. Factors taken into account 
in his formulae include volume, speed, headway, and road length. Strong similarity 
exists between the basis for Chapman's formulae and those developed by Belmont for 
single vehicle crashes, rear-end collisions, and head-on collisions. 
2.2.6 Cribbins, Arey, & Donaldson -1967 
An investigation was carried out by Cribbins, Arey and Donaldson^ ̂  (reported in 1967) 
to determine the effects of speed limit, volume, level of service, accesses, intersections, 
and median openings on the rate of injury accidents on multi-lane highways. The study 
12 
found that "... accident frequency is highly influenced by the ADTHowever the 
"accident frequency" examined was the crash density (crashes per mile) - which is clearly 
positively correlated with ADT. 
The use of accident density in their regression analysis may have unduly influenced the 
significance of the equation which the authors derived to predict injury accidents per 
mile of highway (7)̂  
(11) Cribbins, P.D., Arey, J.M., & Donaldson, J X "Effects of Selected Roadway and Operational 
Characteristics on Accidents on Multilane Highways", Highway Research Record No. 1RR. 1967, 
pp.8-25. 
(12) ilad.p.24. 
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7= -28.3419 + O.OOOlljci + 3.28169jc3 + 0.34218 :̂6 + 0.00050x7 + 7.34777jc8 
where xi represents an access point index, X3 represents signalised openings per mile, 
X6 represents speed limit, jc? represents volume, and jcg represents level of service. 
13 The authors suggest that : 
"Further research concerning the effect of individual highway characteristics on 
accidents will be less fruitful than research relating the effects of combinations of 
highway characteristics on the same accidents." 
Perhaps this study actually illustrates the opposite. Before attempting to develop 
complex relationships between road elements to explain crash rates, one should firstly 
fully understand the nature of the individual relationships - particularly traffic flow, given 
its strong singular influence. 
2.2.7 Sparks -1968 
Sparks reported on a study in 1968 where the goal was^^ "...to develop one formula 
applicable to all classifications of rural highways which could be used to predict 
accidents effectively". The study examined ten independent variables related to road 
features that were considered to have strong correlation with accident occurrence (the 
number of accidents per million vehicle miles). The variables examined included 
surface width, surface type, shoulder width and type, curvature, gradient, stopping sight 
distance, passing opportunity, hazard rating (a fimction of the frequency of "other" 
hazards), surface condition, and shoulder condition. 
(13) Kkm 
(14) Spaiks,J.W. 'The Influence of Highway Characteristics on Accident Rates", Public Woiks, 
99(3), 1968,p.l02. 
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The study found very low correlations between these variables and the accident rate, and 
developed an equation which the author indicated was^^ "... practically worthless for 
predicting accident rates". 
The lack of any correlation provides a useful counterpoint to the above study by Cribbins 
M. where firm recommendations for relationship were claimed. The essential differ-
ence is the dependent variable used. Cribbins et al used accident density, while Sparks 
used the rate per million vehicle kUometres. The former study included volume as an 
independent variable, while the latter included volume as a component of the dependent 
variable. 
But perhaps a similar message can be inferred from both studies: it is essential to 
understand the nature and variability of the dependent variable - whether accident density 
or accident rate - before seeking complex relationships with other elements of the roads 
and traffic system. 
2.2.8 Kihlberg and Tharp -1968 
Kihlberg and Tharp^^ published details in 1968 of a comprehensive three year study 
which set out to determine the relationship of motor vehicle crashes to different highway 
types and highway design elements. 
Data for the study was obtained from segments of highways in five American States. 
The number of crashes per million vehicle kilometres was determined for each segment, 
and regression analysis carried out according to segment characteristics of the number 
(15) il2iL,p.l03. 
(16) Kihlberg, J JC & Thaip, K J. "Accident Rates as Related to Design Elements of Rural 
Ifighways", National Cooperative Highway Research Program Report 47. Highway Research 
Boaid, New York, 1968. 
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of lanes, degree of access control, medians, grade, curvature, intersections, and struc-
tures. Results from the study included: 
• four lane highways had higher crash rates than two lane highways where there was 
no median or control of access; 
• the degree of access control had a powerful accident reducing effect; 
• the number of single vehicle crashes per million vehicle miles decreased with 
increasing ADT and the number of multi-vehicle crashes increased with increasing 
ADT; 
• no definite relationship was identified between the total crash rate and ADT, because 
in some cases the rate increased, while in others it decreased; 
• accident rates appeared to be dependent on segment length, with higher rates on short 
segments and low rates on long segments; perhaps resulting from correlation between 
segment length and traffic volume, and segment length and "... factors of traffic 
17 interference". The researchers concluded that : 
"Variability in segment length was considered a greatly disturbing factor, as the 
actual segment length, although a measure of exposure, is in addition a measure of 
something else, entirely dijferent and ill-defined." 
• the presence of the geometric elements examined (curves, grades, intersections, and 
structures) were found to increase the accident rate, with combinations of these 
elements on certain sections increasing rates by as much as six times that of "pure" 
sections. The presence of intersections was a dominant contributor. 
(17) ilfliL,p.l9. 
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Kihlberg and Thaip's finding that no definite relationship exists between the total 
accident rate (the rate per vehicle distance) and ADT stands out firom previous studies -
where an increasing relationship appeared to be agreed. The decreasing association with 
single crashes and increasing rate with multi-vehicle crashes reflects to some extent the 
theories of Belmont, and Chapman's concepts on exposure. 
2.2.9 Yu -1972 
18 
Yu reported in 1972 of a study to derive a relationship between accident occurrence 
and level of service. As part of his study, he used accident data from Highways in 
Virginia to initially identify the relationship between volume and accidents per million 
vehicle miles. 
He supported previous findings that crash rates increased with an increase in ADT up to 
a limiting point and then began to decrease. He further suggested that: 
a point is reached between 30,000 to 40,000 ADT where the crash rate starts to 
decrease with increasing ADT - due (he proposes) to congestion and the resulting 
drop in vehicle speeds; and 
• at the lower ADT ranges there is also an increase in crash rate. According to Yu this 
may be due to the higher speeds that operate at low traffic flows. 
Figure 2.2 shows the relationship as proposed by Yu. Unfortunately his paper gives few 
details of the data used and analyses carried out. 
(18) Yu, J.C "Establishing Relationship of Level of Service and Highway Safety", Traffic 
Fngineering. 43(1), 1972, pp.50-52. 
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Average Daily Traffic 
Figure 2.2 - Crash Rate and Traffic Flow from Yu 
2.2.10 Foody and Long -1974 
19 
In 1974, Foody and Long extended the above study by Kihlberg and Tharp (2.2.8) to 
concentrate on single vehicle crashes on two lane highways. The authors identified 
around 20 different road features and attempted to relate these through regression analysis 
to both crash density (crashes per mile) and crash rate (crashes per million vehicle miles). 
No meaningful relationships between crash occurrence and the selected road features 
were determined until traffic volume was included in the analysis. Foody and Long then 
observed that the number of single vehicle crashes per mile was directly related to ADT, 
with the number of single vehicle crashes per million vehicle miles inversely related to 
ADT, supporting the finding by Kihlberg and Tharp. 
The authors also found a distinct relationship between single vehicle crash occurrence 
and roadway width, suggesting that improvement and maintenance of the width and 
quality of the driveable surface (including shoulders) had the greatest potential for 
reducing the single vehicle crash rate on rural two lane roads. 
(19) Fbody, T J. & Long, MD. The Tdentificatinn of Relationships between Safety and Roadway 
nhstnictions. Ohio DepL of Transportation, Ohio, 1974. 
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Foody and Long made the following additional important observation with respect to 
their work; a caution which can be equally applied to many of the studies reviewed in 
this Chapter^: 
"Due to the large number of sections which comprised the database ...it was very 
easy to obtain statistically significant variables and equations which had only 
slightly greater than zero slope. For this reason, the developed models are usefiil 
to serve as 'pointers' to the significant factors affecting the accident rate, rather 
than as predictors of the rate." 
2.2.11 Deacon, Zegeer and Deen -1975 
21 
In 1975 Deacon, Zegeer and Deen described a study to develop a procedure for 
identifying hazardous rural highway locations based on crash occurrence. A number of 
indicators of crash experience were examined, including the total number of crashes, the 
number of fatal crashes, the number of equivalent-property-damage-only (EDPO) 
crashes, the total crash rate (per million vehicle miles), the fatal crash rate, and the EDPO 
crash rate. 
The authors extended work previously carried out by the US Department of Commerce 
22 
and Morin on the development of "critical rates". This work is based on recognition 
that the Poisson distribution closely models occurrence of crashes at a given location 
during a given time period. Formulae were developed from the Poisson model to 
(20) il2iiL,p.23. 
(21) Deacon, JA., Zegeer, C.V., & Deen, R.C. 'Identification of Hazardous Rural Highway 
Locations", Transportation Research Record 543. pp. 16-33. 
(22) Morin, D.A. "Aj^lication of Statistical Concepts of Accident Data", Highway Research record 
N0.1S8. 1967,h).72.79. 
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determine the "critical number" and "critical rate" of crash occurrence. The formula 
developed for critical rate is: 
where CR = critical rate; a = the expected crash rate in crashes per million vehicle miles 
or kilometres; m = the number of vehicle rrules/Idlometres in millions; and k= a, constant 
related to the probability that the critical point could be exceeded by chance variation in 
the observed crash rate; for 0.5% probability, k=2,516, for 5% probability, k=lM5. 
Where a crash rate for a location is observed to be larger than the critical rate, then the 
variation from the expected rate is more than can be reasonably attributed by chance, and 
the location is Hkely to be unduly hazardous in some way, deserving corrective attention. 
Accurate identification of the expected crash rate is ftmdamental to the success of this 
23 method in establishing the critical rate. Deacon, Zegeer and Deen note that : 
"If the critical rate is a fixed quantity for a given highway type, that is, it does not 
vary with traffic volume, the accident rate warrant can yield misleading information. 
For example, a low-volume location with only one or two accidents per year can 
have a relatively high accident rate, whereas a high-volume location with many 
accidents can have a low accident rate." 
The authors present a series of curves which were developed from the above formula, 
showing critical rates per million vehicle miles plotted against average daily traffic. The 
curves are partially re-produced in Figure 2.3(a) & (b) for two lane roads. Note that: 
(23) Deacon, Zegeer, & Deen, i g L ^ p.29. 
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• the critical crash rate reduces as traffic volume increases - in clear contrast to previous 
studies; 
• significantly different curves result when section length is altered in the formula -
recalling Kihlberg and Tharp's conclusion that section length was "a greatly disturb-
ing factor"; and 
• different curves also result firom using 1 or 2 years of crash data. 
In response to this variability, the authors recommended that the length of road sections 
for optimal crash analysis should be held constant at around 3 miles, and that 2 years was 
a reasonable maximum time interval for accumulating crash statistics for analysis. 
\ \ 
1 year of data 
^ 2 years of data 
1 year of data 
2 years of data 
Aracaga DaiyTmfSe Av«ng« Daiy T n f f c 
Figure 2J{a) - Critical Rate Corves OJ mile 
sections 
Rgure 23(b) - Critical Rate Carves 3.0 mile 
sections 
2.2.12 Jorgensen -1978 
In 1978 Jorgensen^ reported the results of a wide-ranging study to: 
• identify and quantify key geometric characteristics of roads and streets that affect 
crash occurrence; and 
(24) T? ^ A n̂riatP.̂ ^ r.nst and Safety EffectiveDess of Highway Deagp Elemcpts -|jrRT?PP>ftpoTtl97. Tianspoitation Research Board, 1978. 
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• develop a method to allow measurement of the cost-effectiveness of design elements, 
based on their effect on crash occmrence. 
Hie author initially completed an extensive review of previous research, and developed 
auseful summary of identified relationships between crash occurrence and various design 
features, including: the number of lanes, lane widths, surface cross slope, skid resistance, 
left-turn lanes, climbing lanes, shoulder width, shoulder surface, medians, guard-rail, 
access control, clear roadside areas, grades, lighting, pavement markings, signs, and 
traffic signals. 
Hie features of pavement width, shoulder width, and shoulder surface type were selected 
for evaluation of the relationship with crash occurrence. Regression analysis against the 
crash rate eventually allowed their conclusion that pavement width has a small effect on 
accident experience, with wider pavements, wider shoulders, and paved shoulders found 
to have lower crash rates. 
Some limited evidence from this study with respect to the crash rate and ADT relationship 
is provided in a plot of accident rate against groups of traffic volumes, reproduced below 
in Figure 2.4. The crash performance of two different shoulder types is illustrated. Of 
particular interest is the generally decreasing crash rate for increasing traffic volxmie 
groups - similar to the curves produced by Deacon, Zegeer, and Deen above (2.2.11). 
J < 
J U 
\ Unpaved 
\ shoulder 
Paved 
shoulder 
Tr«ficVol«n* Group 
Figure 2.4 - Relationships found by Jorgensen 
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2.2.13 Satterthwaite -1981 
25 
In 1981 Satterthwaite completed a particularly thorough review of over 80 previous 
studies involving relationships between traffic crashes and traffic volumes. He separated 
past research into four broad areas: 
• theoretical expressions of accident experience where the worker seeks to develop 
theoretical relationships from first principles; 
• studies of different roads carrying different amounts of traffic, where the research is 
often linked with studies to find relationships with road elements; 
• accidents and traffic flow at intersections; and 
• studies of the same roads carrying different traffic volumes, and observing accident 
occurrence in different hours of the day. 
From his review, Satterthwaite makes the following conclusion regarding crash rate and 
ADT relationships^^: 
"... the weight of evidence suggests that single-vehicle and collision [multi-vehicle] 
rates depend in a fundamentally different way on traffic volumes. The single vehicle 
rate per vehicle mile has almost always been found to be highest at low volumes. 
On the other hand, the collision rate appears to increase with increasing traffic, with 
some evidence of decrease in rate after a certain volume, perhaps corresponding to 
the onset of congestion..." 
(25) Satterthwaite, igLJaL 
(26) ila£L,p.32. 
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Satterthwaite goes on to suggest that the total crash rate may vary in a U-shaped fashion 
with ADT, with the actual form dependent on relative numbers of single-vehicle crashes 
and multi-vehicle crashes. This conclusion may explain to some extent the wide disparity 
evident in the results from many of the studies described above. 
With respect to the number of studies devoted to searching for relationships between 
27 crashes and various road features, Satterthwaite also makes the following observation : 
"The more ambitious studies have met with less success; for example, regression 
analyses applied to accident and traffic data show a bewildering variety of dependent 
and independent variables. These analyses... have not proved very us^l in general 
A point similar to this has also been made above, when describing the smdies by Cribbins 
£t al. (2.2.6) and Spa±s (2.2.7). 
As noted, Satterthwaite also reviewed previous work on relationships between hourly 
crash frequency and hourly traffic flows on the same roads. Briefly, he found: 
• from Tanner^ and Foldvary^^ - hours with the lowest traffic flows generally tend to 
have the highest crash rates. 
(27) idem 
(28) Tanner, J.C. "Accident Rates by Time of Day for Various Types of Vehicle and Types of 
Accident", Road Research Lab. Research Note RN/3164/rCT. Harmondsworth, 1958, dted in 
Satterthwaite, ig^jaL, p.24. 
(29) Fbldvary, LA. "Road Accident Involvement per Miles Travelled I and H", Accident Analysis 
anH Prevention. 8(2), 1976, dted in Satterthwaite, fljLJaL p.24. 
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31 
• fromSmeed -the single vehicle crash rate may be independent oftraffic flow, while 
the two-vehicle rate increases in proportion to the volume of traffic. However, this 
conflicts with the following two observations from Belmont and Brilon. 
32 
• from Belmont - the single-vehicle crash rate tends to decrease with traffic, the 
head-on accident rate does not vary, while multi-vehicle and rear-end crashes on two 
lane roads increase sharply to a flow of 600-700 vehicles per hour and then decline. 
33 
• from Brilon - rear-end crash rates increase with hourly traffic and single-vehicle 
rates decrease, with a U-shaped curve representing the total crash rate against traffic 
flow. 
These results for hourly flows and hourly crash rates closely support the form of 
relationship described by Satterthwaite between daily crash rates and ADT. 
2.2.14 Fambro, Turner, and Rogness -1981 
O A 
Fambro, Turner and Rogness published a report in 1981 on the operational and safety 
effects of paved shoulders in Texas. As part of the study analysis, the relationship of 
accident occurrence to ADT was examined for sections of Highway with paved shoul-
ders, and sections without paved shoulders. 
(31) Smeed,RJ. "ThftFffRq,if.nry nfRnad Ardflftnts", Zaitschrift fiir VeTkehrs?dcheifaeit. 2Q(2V 
1974, cited in Satterthwaite, op. cit. p.24. 
(32) Belmont, 
(33) Brilon, W. "Relationship between Accident Rates and Hourly Traffic Volumes on Gemían 
Highways", Proc. PTRC. Road Accick̂ nts 5;pminar. London, 1972, cited in Satterthwaite, í2¡l 
£ÍL,p.25. 
(34) Fambro, D.B., Turner, D.S., & Rogness, R.O. Operational and Safety Effects of Driving on 
Paved Shoulders in Texas. Texas Transportation Institute, 1981. 
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These relationships were presented as curves, reproduced in Figure 2.5(a) and (b). (Note 
that the origins of each graph are not the same.) 
Avvnga Daiy Trafic Av«nig* Daly TrafCe 
Figure 2.5<a) • From Fambro et al, Paved Figure 2^(b) - From Fambro et al, Unpaved 
Shoulda* Shoulder 
The authors claim an increase in crash rate with increasing ADT on the basis of the above 
curves, which are (surprisingly) quite different from those presented by Jorgensen in 
Figure 2.4. The authors provided an Appendix to their study with the data used to develop 
their curves. The actual data points are shown in Figure 2.6(a) and (b). 
Avwag* Daiy Timffc 
Figure 2,6(a) - Data for Figure 2^(a) 
Average Daily Trafic 
Figure 2.6(b) - Data for Figure 2.5(b) 
No significant relationship ^>pears to exist between the plotted data, and it seems that 
the authors* conclusions represented in the curves of Figure 2.5 may be somewhat 
misleading. 
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2.2.15 Zegeer, Reinfurt, Hunter, and Stewart -1987 
A further study to examine the relationship of roadway elements and crash occurrence 
was reported by Zegeer et al̂ ^ in 1987. The study set out to determine the effects of lane 
widening, shoulder widening, shoulder surfacing, side-slope flattening, and other types 
of roadside improvements on the incidence of crashes. 
Regression analysis on data from 5,000 miles of American highways was carried out, 
with crash density as the dependent variable. The authors found a total of 13 traffic and 
roadway variables to be "... highly related to accident experience ..." 
The model finally adopted from the study was as foUows. 
7 = 0.0019X^^^x0.8786^x0.9192^^0.9316^^x1.2365^x0.8832^^x1.3221™^ 
where 7 = crashesAnile/year, X= average daily traffic, W=lane width, PA = paved 
shoulder width,C7P = non-paved shoulder width, H = roadside hazard rating, and TERl 
& TERl = terrain indicators. 
2 
The authors reported coefficients of determination (R ) from their regression analysis of 
between 0.39 and 0.46, and noted that^^: 
"Models using accident rates (eg accidents/lOOMVM...) were calibrated in parallel 
to those for accidents per mile per year. In general, the values were considerably 
lower for models using accidents per 100 MVM." 
(35) Z e ^ r , C.V., Reinfurt, D.W., «& Hunter, W.W. The Safety Benefits of Roadway Improvements 
on Two-Lane Rural Roads. Uni of Nth Carolina, 1987. 
(36) itad«p.7. 
(37) ilad.,p.9. 
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It seems clear that a large proportion of the predictive success (or failure) of the above 
model must be dependent on the ADT. As noted above (2.2.6 and 2.2.7), and found in 
the study by McKerral (2.2.4), a strong relationship exists between crashes per mile and 
ADT without the need to introduce additional variables. 
This study is a relatively recent example of the need to understand the strong influence 
of traffic flow on crashes before proposing more complex relationships. 
2.2.16 Hall and Pendleton -1990 
38 
In 1990 Hall and Pendleton examined the nature of the relationship between hourly 
traffic volumes and hourly crash rates in an attempt to relate crash occurrence and level 
of service. 
The authors studied 44 highway sections in New Mexico, with a total length of425 miles, 
ADT ranging from 500 to 26,200 vpd, and a total of 2,006 crashes for the 3 year period 
1985 - 1987. 
They found that: 
• crash rates tend to be substantially greater during low-volume hours of darkness; 
• crash rates tended to decrease with increasing volumes - but if very low volume hours 
are ignored there is a possibility that crash rates are independent of flow rates; and 
• the single-vehicle crash rate is generally higher than the multiple vehicle crash rate, 
with the high night-time (low volume) rates largely attributable to single-vehicle 
crashes. 
(38) HaU, J.W. & Pendleton, O.J. "Rural Accident Rate Variations with Traffic Volume", 
T r a n s p o r t a t i o n T?e<M>aTichRftcnrd No. 1281. 1990, pp.62-70. 
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Figures 2.6 and 2.7 are reproduced from the study - showing relationships between crash 
rate per million vehicle mile and average hourly flows. Figure 2.7 illustrates the 
relationship for sections with ADT less that 4,500 vpd, while Figure 2.8 shows rates 
where the ADT was greater than 4,500. 
A strong resemblance exists between these curves and those developed by Deacon, 
Zegeer and Deen from their critical rate analysis, and the curves produced by Jorgensen. 
The marked reduction in crash rates between Figures 2.7(a) and 2.7(b) also suggest a 
decreasing relationship with increasing ADT. (Note that the horizontal and vertical 
scales on each graph are not the same.) 
Av«f«g« Hourly Volum* Avwrag* Houriy Volum« no leoo 
Figure 2.7(a) - Hourly Relationship < 4,500vpd Figure 2.7(b)- Hourly Relationship > 4,500vpd 
The authors reviewed a number of previous smdies, results from which are briefly 
repeated below: 
• from Gwynn^^ - for four lane divided highways in New Jersey, the highest crash rates 
occurred during hours in the low volume ranges, decreasing to minimums between 
(39) Gwynii,D.W. ''Relationship of Accident Rates and Accident Involvements with Houriy 
Volumes", Traffic Qnarteriv. July 1967, pp.407-418, cited in Hall & Pendleton, p.63. 
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1,000 and 1,800 vph. At higher flows rates again increased, suggesting a U-shaped 
relationship; 
• from Cedeh and livneh"^ - for four lane roads in Israel, single-vehicle crash rates 
were very high for flows less than 250 vph. Multiple vehicle crash rates generally 
showed an increasing trend for flows greater that 900 vph. Study sections which 
encompassed a broad range of volumes suggested a U-shaped relationship. 
2.3 Summary 
What can be concluded from the above review about the relationship between crash 
occurrence and ADT? The evidence to some extent seems contradictory. 
Vey suggested in 1937 a "definite" relationship existed where the crash rate increased 
with ADT up to around 7,000 vpd, and then decreased. 
In 1953 Belmont was one of the first to suggest that crash rates might vary substantially 
with ADT and speed, dependent on whether the crash involved single or multiple 
vehicles. 
Raff agreed with Vey that on straights (tangents) crash rates increased with ADT until 
very high volumes were reached, when a slight reduction in crash rate occurred. But 
Raff also observed that crash rates tended to reduce with ADT at curves and intersections. 
In 1967 Chapman was instrumental in developing the notion of exposure, based on the 
potential (or propensity) for crash occurrence, and the conditional probability that a crash 
(40) Cedeh, A, & livneh, M. "Relationship between Road Accidents and Hourly Traffic Flow I and 
n", /i^^n^nt Analysts and Prevention. 14(1), 1982, pp.19-44, dted in Hall & Pendleton, ig ĵOL 
p.64. 
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will occur, given its potential. Chapman developed various formula to express levels of 
exposure - using a similar basis for expression to that proposed by Belmont; that is, 
single-vehicle, rear-end, and head-on crashes. 
Numerous studies have been carried out which have attempted to relate crash rates to a 
wide range of traffic and roadway elements - and in the process given consideration to 
the effect on traffic flow. As noted by Satterthwaite, many of these "... have not proved 
very useful in general. 
Kihlberg and Tharp made a valuable contribution in 1968 with their observations 
suggesting that the single-vehicle crash rate reduced with ADT while the multi-vehicle 
rate increased. They could find no definite relationship between the total crash rate and 
ADT. 
In 1972 Yu agreed with Vey*s finding that crash rate increased with ADT. Yu found 
that the rate increased up to around 30,000 to 40,000 vpd, when it began to decrease. 
However, he also found an increased rate at very low traffic flows. 
Deacon, Zegeer, and Deen produced a series of curves from their "critical rate" analysis 
which suggested a decreasing crash rate with increasing ADT. The shape of these curves 
has since been supported to some extent by Jorgensen, and work on hourly crash rate 
and traffic flow relationships by Hall and Pendleton. 
Perhaps the review by Satterthwaite may hold the answer, where he concludes that the 
crash rate and ADT relationship may vary in a U-shaped fashion with increasing traffic 
flow. The form of this relationship varying substantially depending on relative numbers 
of single and multi-vehicle crashes. 
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Satterthwaite's conclusion will be further considered in Chapter 4, when the results of 
the study developed in Chapter 3 for southern NSW into actual crash occurrence and 
ADT relationships wiU be evaluated. 
Chapter 3 
Data Collection - Southern NSW 
3.1 Scope 
The second principal strategy of this study for evaluation of relationships between crashes 
and traffic flow is to examine actual crash rates in southern NSW. 
Examination of actual crash occurrence and traffic flow relationships requires a link of 
some kind between available crash information and traffic volumes. Unfortunately no 
formal connection currently exists between the NSW crash database and traffic volvmie 
information collected by the NSW Roads and Traffic Authority (RTA). 
A link was therefore required, and this chapter outlines the development of a database 
to provide such a link for southern NSW, sufficiently adequate to allow examination of 
crash and ADT relationships. 
Cross-matching of information from four separate RTA data sources to produce the 
database is described, together with details of compromises where theoretical ideals have 
given way to practical necessity. Following a brief introduction to the region of southern 
NSW to which the database relates, the development of the database is described mainly 
by reference to the contribution from each of the four RTA data sources: 
• ROADACCS, a comprehensive crash database of all accidents in NSW recorded by 
Police where either an injury has been sustained or a vehicle has been towed away; 
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• ROADLOC, the RTA's road location reference database - a system for locating road 
features and reference points; 
• ROCOND, a road condition database developed to assist efficient asset management 
practices; and 
• Traffic Volume and Supplementary Data publications which the RTA produces for 
different areas of NSW, detailing the location and results from automatic volume 
recording stations. 
3.2 Southern NSW 
The area of southern NSW selected for analysis is actually the RTA's administrative 
Southern Region, comprising approximately 25% of NSW, excluding the Australian 
Coital Territory. A map is attached in Appendix 'A' which shows the extent of the 
Region. 
The Region covers an area of almost 200,000 square kilometres, incorporating a diverse 
range of country from coastal plains and rain-forested escarpment in the east, to wide 
treeless plains in the west Total popiilation at June 1990 was around 790,000, qjproxi-
mately 14% of the NSW total. Almost half of this population dwells in the Dlawarra area 
south of Sydney (WoUongong, Shellharbour, Kiama, Nowra, and the Southern High-
lands). 
It can be said that the Region represents a fairly representative slice of most NSW 
environments. A fiill description of the Region's demographics and crash experience 
during 1990 is detailed in "Road Traffic Crashes in the Southern Region" ^ 
1 Webster, K PnaH Traffic Crashes in the SfMithem Redon. NSWRTA, WoUongong, 1991. 
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The RTA administers a system of "classified roads" - which are the major road links 
which provide access between towns and cities. These classified roads are shown on the 
m ^ in Appendix 'A'. A total of 161 classified roads are located within the Region, with 
a length of approximately 11,000 kilometres. 
The RTA chiefly obtains traffic volume information for the classified road system, given 
its relative importance for the efficient movement of road transport. As a consequence, 
tiie database developed as part of this study to link crashes and traffic flow is restricted 
to the classified road netwoik. 
3.3 Linking Crashes and Traffic Flow 
33.1 The Crash Database - ROADACCS 
Reported crashes in NSW where an injury is sustained or a vehicle is towed away are 
recorded by the Police on a Traffic Collision Report (a P4 Report). An example of this 
report is attached in Appendix 'B '. 
Details from these reports are collated into a crash database by the RTA's Road Safety 
Bureau. Infomiation from the database is put to a wide range of uses, one of which is 
circulation to RTA Corporate, Regional and Divisional Offices for operational use in 
identifying necessary corrective measures. 
The crash information is currently distributed within the RTA via mainframe computers 
and an electronic database known as ROADACCS. Information from ROADACCS has 
been used in the development of the database for this study. 
Details of all crashes occurring on classified roads in the RTA Southern Region for the 
four year period 1987 to 1990 were extracted from ROADACCS and imported into a 
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PC-based database (using Open Access 3). Four years of crash data were determined as 
a desirable minimum, given the results of a study by May, reported in Deacon, Zegeer, 
and Deen . (Following analysis of crash statistics over a 13 year period. May concluded 
that a minimum time interval of three years of crash information is desirable for 
identifying truly hazardous locations. However, Nicholson recommends five years as a 
minimum for estimating underlying true crash rates .) 
For reporting purposes in ROADACCS, the more important classified roads have been 
subdivided into "sections". These sections have variable length, from around 2 to 3 
kilometres in urban areas to 15-20 kilometres in closely settled rural areas and 30-40 
kilometres in more sparsely settled countryside. Of the 161 classified roads in the RTA 
Southern Region, 24 have been subdivided in this way. The remainder comprise just 
one 'section'. 
When a crash occurs on a classified road, it is recorded in ROADACCS with the 
identifying number for the classified road, together with the section number. It was 
therefore possible to aggregate the individual crash information for each section in the 
PC-based database described above, and export the aggregated information to a separate 
database, now denoted in this report as SECTACCS. SECTACCS formed the core of 
the database developed as part of tliis study to link crashes and traffic flow. 
Use of the above classified road sections was a necessary compromise. Ideally the 
sections or segments used to form the basis of the crash rate and ADT linkage should be 
homogeneous. As previously noted, Kihlberg and Tharp"̂  in particular found that 
2 May,JJ'. "A DetenniiiatioD of an Accident Prone Locatjon", Tfi^ffir Fngine^ring, 34(5), 
Rtffuaiy 1964, cited in Deacon, JA., Zegeer, C.V., & Deen, R.C. " Identification of Hazardous 
Rural Highway Locations", Transpoitatjon Research Record 543.1975, p.23. 
3 Nidiolson, AJ. "Understanding the Stochastic nature of Accident Occurrence", Au.*>traJian 
T?oar1 Research. 21(1), March 1991, pp.30-39. 
4 Kihlberg, J JL and Tharp, K. J. Acddent rates as Related to Design HemenLs of Rural Highways 
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unequal section lengths significantly affected crash rates, while many previous studies 
have attempted to control for intersections and other disturbing influences. As noted, 
tiie NSW crash database sections are certainly not equal in length. Nor are they usually 
homogeneous in other ways; sections including portions of both rural and urban devel-
opment are particxilarly problematic. 
Unfortunately, any attempt at identifying homogeneous sections and collating crash 
information for analysis would have been extremely time-consuming and weU beyond 
the resources available for the study. In these circumstances the study falls into the 
category described by Satterthwaite as foUows^: 
"... Other authors ignore the problem and assume that all the 'nuisance' variables 
balance out over the different traffic volume classes." 
The problem should be pursued however. The sections currently adopted for reporting 
need careful re-evaluation, particularly with respect to definition of urban and rural 
boundaries. 
Information from the crash database which has been incorporated in the SECTACCS 
database (aggregated at section level) is detailed in Table 3.1. The Road User Movement 
codes listed in Table 3.1 are fiiUy described on Sheet 2 of Appendix 'B 
Note from Table 3.1 that the SECTACCS database did not include information on either 
the section length or section traffic flow (at that stage). It was necessary to seek this vital 
information from other sources. 
- NCHRP Report 47, Highway Research Board, 1968. 
5 Satterthwaite, S.P. A Snrvev of Rf^areh into Relationships between Traffic Accidents and 
Tpffir Vnliimes. Trans, and Road Res. Lab., Berkshire, 1981, p. 11. 
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Tabk 3.1 - SECTACCS Crash Information 
Ifjtm 
Road Number 
Section Number 
Beso lp t io i t 
The classified road number given to the road by the RTA 
The crash database road section number 
Hie total number of crashes with seyerity as follows: 
Degree 1 
Degree 2 
Degrees 
Degree 4 
Degrees 
The number of fatal crashes 
The number of admitted injury crashes 
The number of treated injury crashes 
The number of non-treated injury crashes 
The number of tow-away non casualty crashes 
TTie total numba* of crashes involving different numbers of vehicles: 
Mvolved 1 
Involved 2 
Crashes where only CHie vehicle was involved 
Crashes where more than one vehicle was involved 
Hie total niimb^ rf crashes with diffa-ent road user movemaits: 
RUM 00-10 Pedestrian crashes 
RUM 10-19 Vdricles from adjacent directions at intersections 
RUM 20-29 Vehicles from q)p<^ing directions 
RUM 30-39 Vehicles from the same directions 
RUM 40-49 Manoeuvering (U-tums, parking, reversing) 
RUM 50-59 Overtaking 
RUM 60-69 On path 
RUM 70-79 Off path, onstraight 
RUM 80-89 Off path, cm curve or turning 
RUM 90-99 Passengers and miscellaneous 
3.3.2 The Road Location Database - ROADLOC 
Many of the crash database sections have been established for over twenty years, and 
given roadway adjustments in this time (deviations, curve improvements, by-passes), the 
section lengths originally recorded are no longer reliable. However, the start and finish 
of each section was initially defined by reference to permanent roadway elements, such 
as bridges and intersections, enabling determination of accurate section lengths through 
use of the RTA's ROADLOC database. 
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A simplified explanation of ROADLOC follows. Further detail can be obtained from 
the ROADLCX: Road Data Location Manual originally published by the NSW Depart-
ment of Main Roads^. 
The ROADLOC database is the RTA's "ROAD LOCating" system for classified roads, 
held in electronic form on mainframe computers. It is a system where points along a 
road are referenced by their distance from weU-defined, durable landmarks, such as 
important intersections. These landmarks are known as "control points". The control 
points define the beginning and end of road "links", as illustrated in Figure 3.1 (from 
NSWRTA^). 
MR731 Control 
Point 
MR642 
LINK 10 
LINK20 LINK30 ^ ^ j ^ ^ Q J SH 32 Hilly Road 
Figure 3.1 - ROADLOC Control Points and links 
Additionally, different carriageways in each link are identified by a code. For undivided 
roads each link is coded 'A'. For divided roads, the carriageways are coded 'B' if travel 
is away from the designated link beginning and ' C if travel on the carriageway is towards 
g the beginning of the link. Figure 3.2 illustrates (also from NSWDMR ). 
6 Department of Main Roads, NSW. ROADLOC Road Data Location Manual. NSWDMR. 
Sydney, June 1986. 
7 R o a d s a n d Traffic Authority, NSW. ROCOND 90 Road Condition Manual. NSWRTA. Svdnev. 
1990, p.57. 
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B Carriageway 
SH32 
A Carriageway J C Carriageway 
HiUy 
Road 
Figure 3.2 - ROADLOC Carriageway Coding 
A point along a road can therefore be located by reference to its link number, its distance 
from the beginning of the link, and its carriageway code. A (simplified) ROADLOC 
coordinate for the jimction of HiUy Road with Main Road 642 in Figure 3.2 would 
therefore be: 
R [642,20, A, 6.65] 
In other words, the junction is on link 20 of Main Road 642, on undivided road 
(carriageway A), and 6.65 kilometres from the control point at the start of link 20. 
As noted above, the ROADLOC database was queried to determine coordinates for the 
beginning and end of each of the crash database sections in the Region. Accurate section 
lengths were then calculated using the ROADLOC coordinates. 
Hie ROADLOC coordinates and section lengths were subsequently entered into the 
SECTACCS database developed in 3.3.1 above. All that was needed now to allow 
8 iikm 
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examination of relationship between crash rates and traffic flow, was to determine the 
volume of traffic in each section. 
3.3.3 RTA Traffic Volume Publications 
The RTA conduas an ongoing program of monitoring traffic flow on classified roads 
and reports the results in a series of publications "Traffic Volumes and Supplementary 
Data". These are produced on a two to four year cycle, and include information on annual 
average daily traffic flows along all of the classified roads in NSW. (Traffic flow 
information is now also available electronically via a computer mainframe database 
named IVSS - Integrated Vehicle Survey System.) 
Initially, information from these publications for southern NSW was used to assign an 
estimate of daily traffic flows to each of the crash database sections. However, validity 
of this section ADT estimate was seen to be a problem because of the degree of 
inteipolation required between the measured traffic flows reported in the publications. 
An alternative method of assigning ADT was identified from the RTA's ROCOND 
database. 
3.3.4 ROCOND 
ROCOND is short for ROad CONDition. Effective and efficient maintenance of the 
community asset tied up in classified roads is an important role of the RTA. One tool 
which the Authority uses for maintenance management is an ongoing system of road 
condition surveys. 
These surveys involve the definition of road segments where each segment comprises a 
uniform length of road in terms of pavement type, pavement condition, and terrain. 
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Segments vary in length, but are typically between 0.5 to 3 kilometres long. The start 
and end of each segment is defined by reference to its ROADLOC coordinate. 
The ROCOND segments are subjected to a wide range of measurements and tests, fully 
detailed in the RTA manual "ROCOND 90"^. These include: 
• the measurement of formation, pavement and trafficable widths; 
• assessment of pavement patching, cracking, rutting, edge breaks, and roughness; and 
• evaluation of various ancillary items including drainage, shoulders, and traffic 
facilities. 
Information also obtained for each segment includes an assessment of the representative 
segment AADT. While this assessment is still based from the RTA Volume publications, 
reasonably accurate interpolation for each ROCOND segment is possible with the local 
knowledge of the person rating the segment. 
All information from the ROCOND surveys is initially accumulated in a PC-based 
computer database (Open Access 3), following which it is imported into the mainframe 
ROCOND database. The mainframe information then becomes available electronically 
to all RTA Offices to assist maintenance management. 
A copy of the PC-based ROCOND database for the RTA Southern Region for 1990 was 
obtained. Since each ROCOND segment was identified by ROADLOC coordinates, it 
was possible to modify the ROCOND database by adding the number of the crash 
database section to the information for each ROCOND segment. 
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It was then possible to aggregate infonnation from the ROCOND database by crash 
section. Infonnation obtained in this way for each crash section included: 
• an improved ADT estimation by the ROCOND segment raters; 
• a mean pavement width - this is the width of construction or pavement material, 
including sealed and/or unsealed shoulders; 
• a mean trafficable width - which is the width of surfacing designed to carry traffic, 
incorporating the distance between the trafficked surface edges; 
• a mean roughness count - the average number of NAASRA roughness counts for 
each section; and 
• the percentage length of sealed shoulders within each section. 
By matching the crash database sections to the ROCOND database (through ROAD-
LOC), it was possible to obtain a better estimate of ADT for each section, together with 
several road and shoulder parameters of potential crash analysis interest. 
The resulting ADT estimate was compared against the RTA Traffic Volume publications 
to check for error. The estimates were also slightly adjusted where necessary to represent 
1990 flows. They were then imported into the SECTACCS database developed in 3.3.1 
above. 
3.4 The Result - SECTACCS 
By merging information from three different RTA corporate databases ROADACCS, 
ROADLOC, and ROCOND, a database has been developed for southern NSW which 
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contains integrated crash, traffic, and road information. This database - called SEC-
TACCS - will be used in Chapter 4 to look at relationships between crash rate and ADT. 
A complete listing of information contained in the SECTACCS database is provided in 
Appendices 'C and Appendix 'C contains a summary of crash section information, 
while Appendix 'D' details the section crash data. Information firom these Appendices 
can be easily linked via the road and section numbers. For example, Section 1 of Road 
4 (Snowy Mountains Highway) is the fifth entry on page 3 of both Appendices. 
It was necessary to add one further item of information to SECTACCS, since it could 
not be obtained from any of the above sources. This is simply whether the crash section 
is in an urban or a rural area. Given the awkwardly mixed urban/rural nature of many 
of the sections, it was only possible to identify whether the sections were "predominantly" 
either urban or rural. This was a significant and unwanted compromise for such an 
important section variable. 
Development of the SECTACCS database was not a simple exercise, requiring consid-
erable time and resources. Further work to generate easier links between crash records 
and road and traffic variables is indicated. The current crash sections need careful review 
to achieve increased homogeneity, particularly with respect to urban and rural develop-
ment. These sections might then perhaps be formally linked in some simple way with 
the ROCOND segments. 
Chapter 4 
Evaluation 
4.1 Scope 
This Chapter initially presents the results from the SECTACCS database developed in 
Chapter 3. Use of the database to search for relationships between crashes and daily 
traffic flow is then described, and findings are considered by reference to conclusions 
from the literature review described in Chapter 2. 
Implications of the findings are also discussed, particularly with respect to the ongoing 
quest for relationships between crashes and road elements, the use of crash rates for 
identifying "black sections", and the increasing emphasis on management of traffic 
demand. 
4.2 SECTACCS Database Overview 
Reference to the ROADLOC coordinates which were determined for each of the crash 
database sections allowed identification of which sections are whoUy (or mostly) divided 
roads, and which sections are undivided. Also, given the separation of sections into those 
which are predominantiy urban and rural (as previously described), it was possible to 
categorise the SECTACCS database into four main groupings: urban divided roads, 
urban undivided roads, rural divided roads, and rural undivided roads. Table 4.1 presents 
broad results from the SECTACCS database, by reference to each of these four group-
ings. A total of 394 sections are included in the database, with 319 sections on rural 
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undivided roads. Only 14 sections relate to urban divided roads, with 34 on urban 
undivided roads and 27 on rural divided roads. 
Table 4.1 - SECTACCS Data Summary 
Notes: a - Percentages are calculated across taWe rows. 
b - Serious injury crashes are Degree 2 crashes (admitted injury), 
c - Serious casualty crashes include fatal crashes plus serious injury crashes. 
FACTOR URBAN URBAN RURAL RURAL AÍ.T. 
DIVl DED UNDIVIDED DIVl [DED UNDr ̂ E D 
Number of Sections 14 3.6%» 34 8.6% 27 6.9% 319 81.0% 394 
Classified Road Length 46 0.4% 181 1.7% 316 29% 10426 95.0% 10969 
Travel (MVKm/day) 0.94 4.4% 220 10.4% 4.50 21.3% 13.48 63.8% 21.12 
Total Crashes - 4 Years 1987-90 1117 6.1% 4334 23.8% 2339 12.8% 10431 57.2% 18221 
CRASH SEVERllY (4 years li •87-90) 
Degree 1 - Fatal 16 3.7% 49 11.3% 73 16.9% 295 68.1% 433 
Degree 2 - Admitted Injury 87 3.5% 406 16.2% 303 12.1% 1713 68.3% 2509 
Degree 3 - Treated Injury 378 7.2% 1429 27.2% 688 13.1% 2751 52.4% 5246 
Degree 4 - Untreated Injury 32 6.5% 117 23.9% 67 13.7% 274 55.9% 490 
Degree 5 - Tow Away 604 6.3% 2333 24.4% 1208 12.7% 5398 56.6% 9543 
NO. VEH INVOLVED (4 years 1987-9̂  )) 
Single Vehicle 236 29% 731 8.9% 1070 13.1% 6132 75.1% 8169 
More Than One Vehicle 881 8.8% 3603 35.8% 1269 12.6% 4299 42.8% 10052 
Two Vehicles 733 8.4% 3019 34.7% 1078 12.4% 3881 44.6% 8711 
More Than Two Vehicles 148 11.0% 584 43.5% 191 14.2% 418 31.2% 1341 
ROAD USER MVMTS (4 years 1987-9 9) 
00-09 Pedestrians 45 7.1% 253 39.8% 100 15.7% 238 37.4% 636 
10-19 Veh From Adj Directions 175 8.9% 806 41.2% 173 8.8% 802 41.0% 1956 
20-29 Veh From Opp Directions 164 6.9% 826 34.5% 182 7.6% 1220 51.0% 2392 
30-39 Veh From Same Direction 391 10.9% 1380 38.5% 625 17.4% 1191 33.2% 3587 
40-49 Manoeuvering 36 6.1% 186 31.3% 57 9.6% 315 53.0% 594 
50-59 Overtaking 6 1.5% 36 9.0% 29 7.2% 331 823% 402 
60-69 On Path 38 4.8% 84 10.6% 93 11.7% 579 72.9% 794 
70-79 Off Path, On Straight 139 3.9% 406 11.4% 716 20.1% 2293 64.5% 3554 
80-89 Off Pth, On Crve/Tuming 115 27% 336 8.0% 349 8.3% 3392 80.9% 4192 
90-99 Passengers & Misc. 8 7.0% 21 18.4% 15 13.2% 70 61.4% 114 
CRASH DENSITY 
Fatal Crashes/iCm/Year 0.087 0.068 0.058 0.007 0.010 
Serious Inj Crashes^/Km/Year 0.473 0.561 0.240 0.041 0.057 
Total Crashes/Km/Year 6.071 5.986 1.850 0.250 0.415 
CRASH RATE 
Fatal Crashes/lOOMVehKm L17 1.53 Ll l 1.50 1.40 
Ser Inj Crashes/lOOMVehKm 6.35 12.64 4.61 8.70 8.14 
Ser Cas Crashes7l00MVehKm 7.52 14.17 5.72 10.20 9.54 
Total Crashes/lOOMVehKm 81.54 134.?5 ?5.56 ^3.00 5?.08 
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Table 4.1 allows a number of interesting comparisons. These include the following: 
• although the classified road length in urban areas only represents 2.1% of the total 
length in the Region, the predominantly urban sections accounted for 14.8% of travel 
and 30% of total crashes; 
• crash severity percentages compare reasonably closely with the percentage of travel 
in each of the four groupings, for fatal and admitted injury crashes (the trend reduces 
as crashes become less severe); 
• while 30% of total crashes occurred on the urban sections, 11.8% of single-vehicle 
crashes and 54.5% of crashes involving more than two vehicles were recorded on 
these sections; 
again, with 30% of crashes on the urban sections, 46.9% of pedestrian crashes (RUM 
codes 00-09), 50.1% of intersection crashes (RUM codes 10-19), and 49.4% of 
rear-end crashes (RUM codes 30-39) were recorded on these sections; 
while only 70% of total crashes occurred on the rural sections, they accounted for 
90% of all overtaking crashes, and 90% of all crashes on curves. 
The crash rates shown at the bottom of Table 4.1 are generally in agreement with NSW 
crash rates, as detailed by Camkin, Croft, and Jarvis\ after allowing for omission of 
Sydney crashes. The SECTACCS crash rates also appear to support findings by 
Gutteridge, Haskins & Davey and Jamieson Foley & Associates in a recent study. 
(1) Camkin, HX., Croft, P.G., & Jarvis, J.R. Road Safety Strategic Directions for Road Netwoik 
Dftvelopment. NSW Roads and Traffic Auth., Sydney, 1990. 
(2) G u t t e r i d g e , Haskins & Davey and Jamieson Foley & Associates. A" Analysis of Rural Crash 
on New Smith Wales Roads. NSW Road Safety Bureau, Sydney, June 1990. 
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Qoser examination of Table 4.1 and the SECTACCS database will allow opportunities 
for further detailed comparisons and analysis. The linked information on pavement 
widths, roughness, and sealed shoulders obtained from the ROCOND database (de-
scribed in Chapter 3) will be of particular interest for detailed examination. Such analysis 
is, however, outside the scope of this study to identify relationships between crash rates 
andADT. 
Before proceeding to look at ADT and crash relationships, it should be noted that the 
394 SECTACCS sections are heavily skewed to low traffic flows. Over 60% of the 
sections have flows less than 4,000 vpd. Figure 4.1 illustrates. This has implications for 
the weight which should be given to conclusions - particularly in the high traffic flow 
ranges. 
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Figure 4.1 - Traffic Flow Frequency 
4.3 Relationships 
4.3.1 ADT and Crash Density 
Several of the studies reviewed in Chapter 2 sought to demostrate relationships between 
crash occurrence and various road elements by using crash density (crashes/kilometre) 
as a dependent variable in regression analysis. 
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Figure 4.2 shows SECTACCS data for all crashes on undivided roads where the crash 
density is plotted against ADT. All data points are shown in Figure 4.2(a), while Figure 
4.2(b) gives a better idea of scatter in the data at lower traffic flows below 5,000 vpd. A 
strong relationship between ADT and crash density is evident. The regression line of 
best fit illustrated on Figures 4.2(a) and (b) produced a coefficient of determination (R^) 
of 0.89. 
Qearly, the implication for studies seeking to use crash density, is to make due allowance 
for the strength of the relationship to ADT. Otherwise, predictive models for accident 
occurrence based on crash density relationships with roadway elements may have little 
value. 
Avwag* Daily Traffic 
Figure 4.2(a) - Crash Density & ADT, 
Undivided Roads 
Avarae« Daly Traffic 
Figure 4.2(b) - Crash Density & ADT, < 5,000 
vpd 
Figure 4.2 supports the shape of the curve found by McKerral . The formula for the 
regression line is 
y = 0.179 + 3.0978xl0"^jc + 2.80655xl0"^jc^ 
where Y = crashes/ kilometre/ year, and x = average daily traffic. 
(3) See 2.2.4. 
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The above curve predicts significantly fewer crashes than that found by McKerral, 
perhaps due to inclusion of Sydney crashes in his data, together with a general reduction 
in total crash rates since the date of his study in 1961. 
4.3.2 ADT and Crash Rate 
Crash rates per vehicle kilometre are used to make allowance for the strong relationship 
between crash occurrence per kilometre and ADT. 
Figure 4.3 shows SECTACCS data for all crashes on all roads, with the crash rate per 
100 million vehicle kilometres plotted against ADT. 
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Figure 43 - Crash Rate & ADT - AU Crashes 
(Note: One data point at 547 crashes/lOOMvKm and 563 ADT omitted for graph clarity.) 
Examination of Figure 4.3 suggests no clear association between crash rate and ADT. 
The plotted points appear to be randomly located - supporting Kihlberg and Tharp's^ 
finding of no significant relationship between the total crash rate and ADT. 
(4) See 2.2.8. 
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On closer inspection of the data, however, a number of observations are possible as 
illustrated in Figure 4.4 (a reproduction of Figure 4.3): 
• Crash rates for divided roads are generally lower than those for undivided roads. The 
data points for divided roads are circled in Figure 4.3. If divided roads are excluded, 
then an increasing relationship between crash rate and ADT seems to result, at higher 
traffic flows above 10,000 vpd. 
Low volume, 
f \high crash rates 
Increasing 
relationship? 
Average Daily Traffic 
Figure 4.4 - Observations from Figure 4.3 
• At low flows, an increase in the crash rate is evident, ranging up to 550 crashes per 
100 million vehicle kilometres. The apparent increase in crash rate at low flows was 
noted in a number of studies, including those by Yu, Jorgensen, and Hall & 
Pendleton^. The increase is also predicted in the critical rate curves produced by 
Deacon, Zegeer & Deen^ from the Poisson Distribution. 
Closer examination of the sections with high rates at low traffic flows suggests that 
the apparent increase is largely due to the way the rate is calculated - and particularly 
applies if the section length is short. For instance, one section has a very high crash 
(5) See 2.2.9,2.2.12, and 2.2.16 respectively. 
(6) See 2.2.11. 
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rate of 293 crashes per lOOMVKm, yet has experienced only one crash over the last 
four years. This rate results from a section length of only 1.8 kilometres, and an ADT 
of 130 vpd. 
The impact of section length in this instance is perhaps an illustration of Kihlberg 
and Tharp's conclusion that section length is also a measure of "... something else 
..." (section 2.2.8 refers). 
8 
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Figure 4.5 - Crash Rate and ADT, Undivided Roads 
Figure 4.5 contains the same data as Figure 4.3, but excludes divided roads. A regression 
line has been fitted to the plot, which suggests a U-shaped relationship between crash 
rate and ADT; the rate initially decreases with increasing flow to around 5,000 vpd, then 
increases to a point where ADT reaches about 30,000 vpd - when the rate of increase 
^jpears to level off. 
The regression line shown in Figure 4.5 supports the shape of the relationship found by 
Yu^, even to the extent that the rate appears to reach a maximmn at around 30,000 vpd. 
It should however be noted that: 
(7) SeeZ2.9. 
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the shape at traffic flow above 25,000 vpd is based on only three observations; and 
the regression line has a coefficient of determination (r^) of only 0.16 - useful only 
o 
as a "pointer" to the shape of the relationship. 
4.3.3 ADT, Crash Rate and Crash Type 
In Chapter 2 it was noted from a number of studies (in particular Kihlberg & Tharp 
o 
supported by Satterthwaite ) that single-vehicle and multi-vehicle crash rates vary in 
different ways with increasing traffic flows. Single-vehicle rates were found to decrease 
with increasing flows and multi-vehicle rates found to increase with increasing flows. 
0 300 
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Figure 4.6 - Single & Multi-Vehicle Crash Rates 
Figure 4.6 shows single and multi-vehicle crash rates for all crashes on undivided roads. 
Regression lines for both rates are also shown, to give an idea of the shape of the 
relationships. This is the same data as shown in Figures 4.3 to 4.5, but plotted instead 
as two points; one for single vehicle crash rates and one for multi-vehicle rates. 
(8) See 2.2.10. 
(9) See 22.8 and 2.2.13 respectively. 
4.4 Implications 53 
The shape of the regression lines tend to support the observations from previous studies 
noted above. The multi-vehicle crash rate certainly appears to increase with increasing 
ADT, whüe the single-vehicle rate seems to decline - at least at low traffic flows. 
The crash rate relationships depicted in Figures 4.5 and 4.6 together support many of the 
conclusions from the literature review in Chapter 2. Despite the use of data derived from 
dissimilar crash database sections, broad assumptions concerning the rural/urban nature 
of the sections, and inclusion of different road cross-sections, the data undoubtedly 
reflects previously identified relationships between crash rate and ADT where: 
• aggregate crash rates vary in a U-shaped fashion with increasing ADT, initially 
decreasing at low traffic flows to around 5,000 vpd, then increasing to a possible 
maximum at about 30,000 vpd; 
• the initial downslope of the U-curve is influenced by decreasing crash rates for single 
vehicle crashes at low traffic flows, while the subsequent upslope follows from an 
increasing relationship between ADT and multi-vehicle crash rates; and 
• as suggested by Satterthwaite^®, the final shape of the relationship may vary, 
depending on the relative numbers of single and multi-vehicle crashes. 
4.4 Implications 
Through both the review of previous studies, and examination of crash data from southern 
NSW, it now seems clear that a U-shaped relationship exists between aggregate crash 
rates on undivided roads and ADT. Beyond flows of around 30,000 vpd, there is limited 
evidence from both the review and the SECTACCS data that the crash rate increase may 
(10) See 2.2.13. 
4.4 Implications 54 
become less steep, and may even start to reduce. Confirmation of this possible downtmn 
will need to come fi:om future study. 
What are the implications of this relationship? A number are discussed below, including: 
• a need to take the relationship into account when designing studies to compare crash 
rates with road elements; 
• the importance of giving due consideration to the relationship when identifying 
proposed actions to reduce the number of crashes; and 
• the occurrence of crashes at very high traffic flows, and subsequent connotations for 
an increasing emphasis on the need to manage traffic demand. 
4.4.1 Relating Crash Rates and Road Elements 
Crash rates have been used in many previous studies to eliminate the effect of different 
levels of ADT on the number of crashes. It now seems clear however that crash rates 
are not independent of traffic flow. For instance. Figure 4.5 suggests that on undivided 
roads, a crash rate of around 200 crashes/1 OOMVKm can be expected at 25,000 vpd, 
while a rate of only 50 crashes/lOOMVKm can be expected at 5,000 vpd. 
This brings into question the validity of using stereotype crash rates for different road 
types for comparison of road performance. A stereotype rate applied to a specific road 
type should vary with the ADT in accordance with the relationship suggested by Figure 
4.5. 
Attempts in previous studies to link crash rates with road elements have been generally 
unsuccessful in obtaining statistically significant results. One reason for the past lack of 
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success may have been an erroneous reliance on the use of crash rates to eliminate the 
effect of ADT. Future studies should perhaps foUow a sequence where: 
• the subject roads are initially separated into road types - whether dividedAmdivided, 
2 lane/4 lane, rural/urban etc; then 
• a number of "base" crash rates for each road type are determined for different ADT 
levels - in accordance with the relationships identified above; then 
• examine further relationships with road elements at each of the different ADT levels. 
4.4.2 Identifying Hazardous Sections 
A basic motive for attempting to develop stereotype crash rates for various road and 
traffic elements is to assist procedures for identifying and ranking hazardous road 
locations. Effective procedures are a key element in ensuring the provision of scarce 
fimding resources to appropriate corrective projects. 
In addition to allowing improved identification of the effect of road elements on crash 
occurrence, the relationship identified above between crash rate and ADT may also assist 
identification of hazardous locations in other ways. Three are discussed below. 
• The results of the study suggest (in Figures 4.2 and 4.5) an increasing relationship 
between crash rate and ADT where ADT increases beyond 5,000 vpd. The relation-
ship appears to increase sharply when ADT reaches about 10,000 vpd. Perhaps there 
is some advantage to be gained from critical appraisal of roads where ADT is 
approaching 4 to 5,000 vpd to ensure that potential road hazards are minimised; that 
is, the relationship may identify a basis for triggering pre-emptive action for road 
safety improvements. 
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• In Chapter 2, the work of Deacon, Zegeer, and Deen^ ̂  on identification of hazardous 
road locations was described (section 2.2.11) where the authors furthered previous 
12 
work by Morin on critical rates developed from the Poisson Distribution. Figure 
2.3 illustrated curves of critical rates shown as functions of ADT. 
Figure 2.3 suggests a continuously decreasing relationship between crash rate and 
ADT, and bears litde similarity to Figure 4.5. Use of the critical rate curves developed 
by the authors to identify hazardous locations is therefore suspect. 
It was also noted in section 2.2.11 that accurate identification of the expected crash 
rate is fimdamental to the success of defining the critical rate. Given the relationship 
between crash rate and ADT now established, expected crash rates should only be 
developed for road lengths where the ADT is relatively consistant (say ±1000 ADT). 
Application of this principle in conjunction with the critical rate analysis suggested 
13 
by Morin for upper and lower control limits may be one answer for effective 
identification of hazardous locations. 
Higher crash rates at low traffic fiows below around 1500 vpd may lead to inappro-
priate funding decisions in the absence of further detailed analysis. As noted in 4.3.2 
above, on one section only one crash produced a crash rate of 293 crashes/MVKm. 
Critical rate analysis using upper and lower control limits as suggested above may 
resolve this problem to some extent. 
(U) See 2.2.11 
(12) Morin, D.A. "^^lication of Statistical Concepts of Acddent Data", Highway Research Rccord 
IiQaS&,1967,H).72-79. 
(13) fliLiaL.p.73. 
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4.4.3 Demand Management 
The need to manage the traffic demand for road use is becoming increasingly important 
as a result of economic, financial and environmental constraints on the ability to provide 
new road facilities. Options available for road demand management include^^: 
• improved utilisation of the existing road asset; 
• physical limits or prohibitions on the traffic usage of specific roads or urban areas; 
• road and parking pricing strategies; and 
• changes to urban form, social attitudes, and technological science. 
The first two options come together where the road system is allowed to operate at 
congestion with traffic flow approaching capacity. Here, additional traffic demand on 
the road system is physically constrained by the capacity of the road, and the additional 
demand wiïl necessarily find alternative routes or alternative transport modes. 
It was noted fi:om a number of the studies reviewed in Chapter 2 that crash rates appear 
to increase with ADT to a flow of around 30,000 to 40,000 vpd, then as ADT further 
increases the crash rates start to reduce. This possible reduction in the crash rate at very 
high flows is also supported to some extent by Figure 4.5. 
The reason for decreasing crash rates at very high flows (if genuine) has been assigned 
to the onset of congestion, and the resulting drop in vehicle speeds If this is correct, 
then an important consequence of demand management through regulated road conges-
tion may be substantial crash reduction. 
(14) P a k - P o y & Kneebooe and Halcrow Fox & Associates. Road Demand Management, Austroads, 
Sydney, 1991, p.l2. 
(15) See discussion on Yu (2.2,9) and Satteithwaite (2.2.13). 
4.4 Implications 
The implications of a reducing crash rate as roads approach capacity flow are substantial. 
Further research to examine the relationship between crash rates and traffic flows at 
congestion level seems indicated. 
Chapter 5 
Conclusion 
5.1 Road Crashes and Daily Traffic Flow 
The principal objective for this study was to gain an improved understanding of the 
relationship between daily traffic flow and occurrence of road crashes. Achievement of 
this objective was sought through completion of two main tasks: 
• a review of previous studies (described in Chapter 2); and 
• the development and subsequent evaluation of a data set for southern NSW which 
linked crash occurrence to daily traffic flow (described in Chapters 3 and 4). 
By comparing results from both the literature review and the southern NSW data, the 
following conclusions for relationships between road crashes and daily traffic flow can 
be stated with some confidence. 
• Crash density (crashes per kilometre) is strongly related to traffic flow. A second 
degree polynomial y = a + bx + cx^ describes the relationship very closely (Figure 
4.2). The shape of this curve suggests that as traffic flow increases, the number of 
crashes per kilometre increases at a faster rate. 
• No clear association appears to exist between crash rates (crashes per vehicle 
kilometre) and ADT if Ml road types are included, because of significant differences 
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in crash rates (particularly between divided and undivided roads). Figures 4.3 and 
4.4 illustrate. 
• For undivided roads, crash rates appear to vary in a U-shaped fashion with increasing 
daily traffic flow, where rates initially decrease to a minimum at around 5,000 vpd, 
then increase to a point where ADT approaches around 30,000 vpd, then level of. 
Figure 4.5 illustrates. 
• For undivided roads, the single-vehicle crash rate decreases with increasing traffic 
flow, and the multi-vehicle crash rate increases with increasing traffic flow. Figure 
4.6 illustrates. The final shape for specific roads and road types may therefore vary, 
depending on relative numbers of single and multi-vehicle crashes. 
5.2 Implications 
A secondary objective for this study was to seek any relevant road safety implications, 
given the nature of the crash occurrence and traffic flow relationship. A number of issues 
were identified in Chapter 4 as detailed below. 
• There is a need to take the relationships described above into account when designing 
studies to predict crash rates from road elements. Failure to recognise this may have 
contributed to the poor success of a number of previous studies. Stereotype crash 
rates applied to different road types should also vary with ADT in accordance with 
the above relationships. 
• The identified variation of crash rate with ADT may provide an opportunity to target 
the safety performance of roads as their ADT increases towards certain levels, 
perhaps assisting proactive approaches (road safety audits) for improved road safety 
performance. 
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When calculating critical crash rates from formulae developed by Morin\ the 
expected crash rate should only be developed for lengths of road where the ADT is 
consistant (say ±1000 ADT). 
Roads carrying low traffic flows below around 1500 vpd can exhibit very high crash 
rates - even though the actual number of crashes may be quite low. Further analysis 
of crash experience on such roads appears desirable before corrective action is 
funded. 
The relationship suggests a reduction in crash rates with the onset of traffic conges-
tion. If this is the case then one consequence of the growing need for demand 
management may be reduced crashes. 
5.3 Problems Encountered 
Development of the SECTACCS database to link crashes in southern NSW with daily 
traffic flows involved the cross-matching of information from four separate data sources; 
ROADACCS, ROADLOC, ROCOND, and RTA traffic volume publications. This was 
not a simple exercise, requiring considerable time and resources. 
The sections which formed the basis of the SECTACCS database should ideally have 
been homogeneous. Yet they were of different lengths, many pass through both urban 
and rural areas, they contain different road types (divided, undivided, freeway), and they 
contain different road cross-sections (2 lane, 4 lane). 
Determination of representative daily traffic flows for each section was also problematic. 
In many cases ADT information was too infrequent or wrongly located with respect to 
1 Morin, D. A. "Application of Statistical Concepts of Accident Data", Highway Research Record 
No. 188,1967,pp.72-79. 
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the section to make reasonable estimates. The method finally adopted of importing traffic 
flow information from the ROCOND database was time-consuming and clumsy -
because ROADLOC provided only a partial linkage between databases. 
Despite the above problems, the resulting SECTACCS database has provided useful 
results in the context of this study - results which are consistent with, and have allowed 
verification of previous research on crash rate and ADT relationships. Usefulness of the 
SECTACCS data is not limited to the context of this study however, as shown by the 
comparisons presented in Table 4.1. Further analysis of the linked information on 
pavement widths, pavement roughness, and sealed shoulders contained in the database 
will be of particular interest. 
5.4 Recommendations 
5.4.1 Strategic Road Sections 
The need to be able to easily and accurately match crashes and traffic flow is quite basic 
to a more complete understanding of the mechanism of crash occurrence. Development 
of necessary formal links between the NSW crash database and the various RTA road 
and traffic databases to achieve this objective seems worthwhile. 
A careful review of the crash database sections is also indicated, to attempt some measure 
of homogeneity - particularly with respect to urban and rural areas. Ideally, these 
reviewed sections should form the basis for strategic overviews of the road system. 
Simple comparison between the wide range of available crash, roads, and traffic infor-
mation would foUow, with an associated increase in accessibility and usefuhiess of the 
information. 
5.4 Recommendations 63 
5.4.2 Unanswered Questions 
This study has only allowed development of firm conclusions about the shape of 
relationships between crashes and daily traffic flows on undivided roads. A number of 
additional questions have not been addressed: 
• is the shape of the relationship similar for different road types and/or different cross 
sections? 
• what is the significance of the shape of the relationship for divided roads? Why does 
it reach a minimum at 5,000 adt? Does the crash rate reduce with the onset of 
congestion? 
• if other traffic, road, and crash factors are introduced into the relationship can it be 
refined to allow reasonable prediction of crash rates? 
As noted in section 5.3, and detailed in Appendices ' C and 'D', the SECTACCS database 
contains additional crash and road information not evaluated in depth in the study. This 
includes details of crash severity, road user movement, pavement width, trafficable 
width, pavement roughness, and sealed shoulders. This data can be made available in 
electronic form to assist further research towards answers to the above. 
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Appendix C 
presents a summary of information for each of 
the Crash Database Sections in the RTA 
Southern Region, shown as follows: 
Road No: the classified road number given to 
the road by the RTA; 
Sect No: the accident database section no; 
Section Start & End: a description of the start 
and end points of each section; 
Roadloc Coordinates: identifying start and 
end coordinates for each section, in 
'Roadloc' format (adopted by RTA to 
describe road locations); 
Section Length: the length of each section in 
kilometres; 
Est ADT: the estimated average daily traffic 
flow for each section; 
Urban Rural: an identifier to describe the 
section as 'predominantly' urban or rural; 
Mean Pavt Wdth: the average width of 
construction or pavement material 
calculated for each section from data 
obtained via the 1990 RTA Road 
Condition Survey; 
u Mean Traf Wdth: the average width of 
surfacing designed to carry traffic for 
each section (derived from the 1990 RTA ^ 
Road Condition Survey); ^ ^ 
ns 
Mean Rough Count: the average number of ^ 
NAASRA roughness counts for each ^ 
section; and JT 
Qi 
Perc Sealed Shldrs: the percentage length of 
sealed shoulders within each section 
(also derived from the 1990 Road 
Condition Survey). 
< 
APPENDIX C: SECTION SUMMARY 
Road Sect Section Start Roadloc Section End Roadk>c Section Est Urban Mean Mean Mean Pere. 
No No Coordinates Coordinates Length ADT Rural Plavt Traf Rough Sealed 
Wdth Wdth Count Shldrs 
1 21 Sutherland Shire Bdry 650 B 0.95 2km S of Waterfall. Cawleys Saddk 671 A 0.20 0.81 14.226 U 10.3 5.7 56 100 
1 22 2kin S of Waterfall, Cawleys Saddle 671 A 0.20 500m S of Woronora Dam Rd, Helensburgh 671 A 2.52 2.32 7,000 R 15.8 11.8 63 26 
1 23 500m S of Woronora Dam Rd, Helensburgh 671 A 2.52 500m S of Lawrence Hargrave Dr. Helensburg 691 A 0.50 5.54 7.067 R 12.8 7J 68 62 
1 24 500m S of Lawrence Hargrave Dr, Helensburg 691 A 0.50 1km N of Darkes Forest Rd. Flat Rock Junct 691 A 4.04 3.54 5,509 R 12.9 7.8 69 100 
1 25 1km N of Darkes Forest Rd, Flat Rock Junct 691 A 4.04 1.5km S of Darkes Forest Rd, Maddens Plain 701 A 1.50 2.50 5.408 R 11.0 6.2 66 100 
1 26 1.5km S of Daikes Forest Rd, Maddens Plain 701 A 1.50 6km S of Darkes Forest Rd, Austinmere 701 A 6.00 4.5Ò 5.306 R 12.1 6.5 56 58 
1 27 6km S of Daikes Forest Rd, Austinmere 701 A 6.00 400m N of Appin Rd (177). BulU Tops 733 B 0.41 2.20 20,492 R 12.3 8.3 51 79 
1 28 400m N of Appin Rd (177), Bulli Tops 733 B 0.41 1.4km S of Mt Ousley Rd, Bulli Pass 781 A 1.19 2.94 12,778 R 9.6 7.2 56 100 
1 29 1.4km S of Mt Ousley Rd. Bulli Pass 781 A 1.19 Nth side of int with Bank St, Bulli 800 A 1.17 3.45 14,510 U 12.2 10.9 90 50 
1 30 Nth side of int with Bank St, Bulli 800 A 1.17 Nth side of int with Nimbin St, Russell V. 850 A 1.49 3.27 18,952 U 13.0 13.0 96 100 
1 31 Nth side of int with Nimbin St, Russell V. 850 A 1.49 Nth side of int with Jardine St Reidtown 910 A 0.57 3.33 22,782 u 13.2 13.2 100 100 
1 32 Nth side of int with lardine St Reidtown 910 A 0.57 Nth side of int with Mt Ousk;y Rd, Fairy M 960 B 0.13 1.71 30,200 u 12.8 12.8 84 100 
1 33 Nth side of int with Mt Ousksy Rd, Fairy M 960 B 0.13 Sth side of int with Gipps St. Nth Wollong 1025 A 0.33 1.65 25.120 u 0.0 0.0 0 0 
1 34 Sfli side of int with Gipps St, Nth Wollong 1025 A 0.33 West side of int Denison St & Gladstone Av 1100 A 0.00 1.42 23,000 u 0.0 0.0 0 0 
1 35 West side of int Denison St & Gladstone Av 1100 A 0.00 North side int with Highway Av. West Wollo 1136 B 0.02 1.89 24,670 u 10.7 10.5 120 0 
1 36 North side int with NQghway Av, West Wollo 1136 B 0.02 Sth side of int with Second Av, Unanderra 1200 A 0.08 3.15 22.000 u 12.8 12.2 96 0 
1 37 Sdi side of int with Second Av, Unanderra 1200 A 0.08 400m S of Northcliffe Dr (613), Kembla Gr 1230 A 0.40 3.36 16.122 u 16.3 14.0 83 0 
1 38 400m S of Nortficliffe Dr (613), Kembla Gr 1230 A 0.40 400m S of Daikes Rd A Kanahooka Rd, Dq>to 1245 A 0.40 2.87 12,000 u 15J 10.6 73 35 
1 39 400m S of Darkes Rd & Kanahooka Rd, Dapto 1245 A 0.40 Nth side of int with Mt Brown Rd, Dq>to 1290 A 0.00 3.38 11,784 u 13.2 12.3 101 0 
1 40 Nth side of int with Mt Brown Rd, Dq>to 1290 A 0.00 Nth side of int with YaUah Rd, Yallah 1315 B 1.03 2.88 15,800 u 10.6 6.4 42 100 
1 41 Nth side of int with Yallah Rd, Yallah 1315 B 1.03 Nth side of int with Meehan Dr, Kiama Down 1370 A 0.16 14.88 18,000 u 12.8 8.1 90 33 
1 42 Nth side of int with Meehan Dr, Kiama Down 1370 A 0.16 12km S of Kiama, Gerringong 1470 A 1.30 15.10 11,660 u 13.9 8.9 80 47 
1 43 12km S of Kiama, Gerringong 1470 A 1.30 Flying Fox Creek, Jaspers Brush 1510 A 2.90 16.35 5,816 R 9J 7.2 79 27 
1 44 Flying Fox Creek, Jaspers Brush 1510 A 2.90 300m S of Hillcrest Av, Sdt Nowra 16?0 A 0.59 16.50 14,867 u 8.9 7.1 83 38 
1 45 300m S of Hillciest Av. Sth Nowra 1620 A 0.59 Sdi of int Wool Rd (267), Tonoerong Rd (92) 1650 A 0.00 17.52 9.360 R 8.2 7J 102 36 
1 46 Sth of int Wool Rd (267). Tomerong Rd (92) 1650 A 0.00 5km S of Sussex Inlet Rd, Jerrawangla 1670 A 5.00 17.43 5.524 R 8.6 7.0 147 36 
1 47 5km S of Sussex Inlet Rd, Jerrawangla 1670 A 5.00 900m S of Conjola Lake Rd, Yatteyattah 1715 A 0.90 16.09 5,555 R lOJ 7.4 139 28 
1 48 900m S of Conjola Lake Rd, Yattcyattah 1715 A 0.90 Sth side of int Powell Av. UlladuUa 1770 A 1.05 13.58 6,282 R 11.4 6.2 128 45 
1 49 Sth side of int Powell Av, UUadulla 1770 A 1.05 Nth side of int Old Princes Hwy, Termeil 1840 A 4.60 19.12 3,724 R 7.4 6.5 97 6 
1 50 Nth side of int Old Princes Hwy, Termeil 1840 A 4.60 16km S of Termeil, East Lynne 1870 A 4.49 16.00 4,732 R 7.8 7.3 88 35 
1 51 16km S of Termeil, East Lynne 1870 A 4.49 8km Nth of Batemans Bay, CullenduUa 1885 A 5.74 8.06 3,500 R 9.2 8.3 85 32 
1 52 8km Nth of Batemans Bay, CullenduUa 1885 A 5.74 8km Sth of Batemans Bay, Mogo 1980 A 0.65 16.00 7,375 R 12.4 9.8 55 100 
1 53 8km Sth of Batemans Bay, Mogo 1980 A 0.65 1.6km N of Moruya, Mullenderree 2011 A 7.83 17.24 4,502 R 7.0 7.0 64 0 
1 54 l.flcm N of Moruya, Mullenderree 2011 A 7.83 600m Nth of Smart's Bridge. Turlinjah 2080 A 1.11 16.35 4,713 R 8.7 7.8 68 15 
1 55 600m Nth of Smart's Bridge, Turlinjah 2880 A 1.11 8km Sth of Bodalla, Lake Mummuga 2110 A 3.64 16.96 3,345 R 7.8 6.9 81 41 
1 56 8km Sdi of Bodalla, Lake Mummuga 2110 A 3.64 Sth side of int Narooma Cres. Narooma 2160 A 0.11 10.29 4,741 R 11.0 8.4 68 85 
1 57 Sdi side of iat Narooma Cres, Narooma 2160 A 0.11 16km Sth of Narooma. Central Tilba 2215 A 5.97 16.00 3,354 R 8.1 7.2 70 40 
1 58 16km Sth of Narooma, Central Tilba 2215 A 5.97 100m N of Bermagui Rd (320), Cobargo 2240 A 9.72 21.17 1,809 R 9.1 8.0 89 51 
1 59 100m N of Bermagui Rd (320), Cobargo 2240 A 9.72 16km S of Cobargo. Mcleod Hill 2260 A 5.57 16.00 1,870 R 7.8 7.1 76 38 
1 60 16km S of Cobargo. Mcleod Hill 2260 A 5.57 10km Nth of Bega. Greendale 2280 A 7.56 15.42 2,744 R 7.2 7.2 93 13 
Appendix C 
Road Sect Section Start Roadloc Section End Roadloc Section Est Urban Mean Mean Mean Fere. 
No No Coordinates Coordinates Length ADT Rural Pavt Trai Rough Sealed 
Wdth Wdth Count Shldrs 
61 10km Nth of Bega, Orecndale 2280 A 7.56 6.4km Sdi of Bega, Dcllril Qeek 2345 A 4.73 16.40 4,089 R 10.0 8.3 67 63 
62 6.4km Sdi of Bega, Dcllril Creek 2345 A 4.73 1km Sth of Cándelo Rd, Wolumla 2380 A 2.33 15.43 3,576 R 10.7 7.9 60 85 
63 1km Sth of Cándelo Rd, Wolumla 2380 A 2.33 600m S of Pambula Post Office, Pambula 2460 A 0.30 18.16 5,757 R S5 7.4 106 28 
64 600m S of Pambula Post Office. Pambula 2460 A 0.30 5km Nth of MR 561-Eden, Bellbird Creek 2490 A 3.01 13.24 4,023 R 8.2 8.1 100 17 
65 5km Nth of MR 561-Eden, Bellbird Cnck 2490 A 3.01 4km Nth of Towamba River, Boydtown 2560 A 3.22 14.52 3,271 R 9.3 9.0 106 22 
66 4km Nth of Towamba River, Boydtown 2560 A 3.22 1.1km Sth of Wonboyn Rd (4037), Narrabarba 2580 A 1.10 14.54 1,788 R 8.3 8.3 77 0 
67 1.1km Sth of Wonboyn Rd (4037), Narrabarba 2580 A 1.10 800m N of White Gum Ck, Naghi State Forest 2590 A 5.09 14.53 1,577 R 7.2 7.2 62 0 
68 800m N of White Gum Ck, Naghi State Forest 2590 A 5.09 Victorian State Border 2600 A 7.40 9.22 1,462 R 6.8 6.8 80 0 
2 25 Campbelltown/Wollondilly Bdry 751 B 1.63 Nth side of Nepean R Bdge, Douglas Park 781 B 0.00 9.14 18,493 R 13.8 1J5 26 100 
2 26 Nth side of Nepean R Bdge, Douglas Park 781 B 0.00 Nth side of Nepean R Bdge, Pheasant's Nest 836 B 0.48 6.78 16,394 R 13.6 75 35 100 
2 27 Nth side of Nepean R Bdge, Pheasant's Nest 836 B 0.48 Nth side of int Avon Dam Rd (621) O'pass 846 B 0.38 10.27 16,905 R 13.6 7.4 24 100 
2 28 Nth side of int Avon Dam Rd (621) O'pass 846 B 0.38 Sdi side of int Old Hume Highway Underpass 895 B 0.00 2.93 17,638 R 13.8 7.5 20 100 
2 29 Sth side of int Old Hume Highway Underpass 895 B 0.00 Nth side of int Church St O'pass, Aylmerto 915 B 0.00 11.61 21,074 R 13.6 7.9 29 100 
2 30 Nth side of int Church St O'pass, Aylmerto 915 B 0.00 Nth side of Welby Interchange, Welby 975 B 0.00 10.04 19,256 R 12.4 8.2 48 92 
2 31 Nth side of Welby Interchange, Welby 975 B 0.00 4.3km SW of Three Legs Man Bge-Medway R 1045 B 4.30 20.05 13,541 R 12.1 7.8 45 100 
2 32 4.3km SW of Three Legs Man Bge-Medway R 1045 B 4.30 1.2km NE of Paddys R, Paddys River 1095 B 6.90 17.13 14,795 R 11.6 7.4 40 100 
2 33 1.2km NE of Paddys R, Paddys River 1095 B 6.90 2km SW of Marulan, Marulan 1131 B 4.30 17.18 16,556 R 11.4 73 51 100 
2 34 2km SW of Marulan, Manilan 1131 B 4.30 13.aan NE of Goulbum 1150 B 4.00 13.28 16,974 R 11.0 75 66 100 
2 35 13.6km NE of Goulbum 1150 B 4.00 Sdt side of int Lansdowne St, Sth Goulbum 1261 B 0.52 16.16 17,798 R 115 8.2 99 87 
2 36 Sth side of int Lansdowne St, Sth Goulbum 1261 B 0.52 4.4km SW Federal Hwy (3), Breadalbane Hill 1301 B 4.40 13.93 11,784 R 11.4 7.6 68 100 
2 37 4.4km SW Federal Hwy (3), Breadalbane Hill 1301 B 4.40 3.2km S W of Collector Rd, Cullarin 1341 A 3.20 11.10 5,388 R 10.9 75 73 100 
2 38 3.2km S W of Collector Rd, Cullarin 1341 A 3.20 3.5km W of Gunning, Oolong 1441 A 2.70 25.11 6,428 R 11.3 8.7 102 92 
2 39 3.5km W of Gunning, Oolong 1441 A 2.70 18.8km SW of Gunning, Jerrawa 1481 A 1.80 15.23 7,886 R 11.1 8.5 94 100 
2 40 18.8km SW of Gunning, Jerrawa 1481 A 1.80 5.5km NE of Barton Hwy(15), Mantons Ck 1481 A 11.06 9.26 7,966 R 13.2 9.1 67 100 
2 41 5.5km NE of Barton Hwy(15), Mantons Ck 1481 A 11.06 6.4km NW of Yass, Bowning 1600 B 0.00 16.09 11,562 R 11.9 7.5 81 81 
2 42 6.4km NW of Yass, Bovvrning 1600 B 0.00 6.8km SW of Bowning, Conroys Gap 1641 A 0.90 14.16 9,313 R 12.4 7.2 63 100 
2 43 6.8km S W of Bowning, Conroys Gap 1641 A 0.90 1.2km W of Connors Ck, Bookham 1691 A 3.20 15.48 8,488 R 14.6 8.9 71 100 
2 44 1.2km W of Connors Oc, Bookham 1691 A 3.20 1.6km W of Deep Ck, Berremangra 1731 B 4.36 15.71 7,774 R 11.9 7.2 61 74 
2 45 l.flun W of Deep Oc, Berremangra 1731 B 4.36 300m SW of Cooneys Ck, Jugiong 17/1 A 4.10 14.53 7,988 R 12.6 7.7 78 83 
2 46 300m SW of Cooneys Ck, Jugiong 1771 A 4.10 700m N of Cootumundra Rd (87), Coolac 1805 X 3.81 14.07 8,952 R 11.5 7.4 63 51 
2 47 700m N of Cootumundra Rd (87), Coolac 1805 A 3.81 2.5km S of Five Mile Ck, Gundagai 1845 B 7.03 15.02 8,948 R 12.4 7.4 72 68 
2 48 2.5km S of Five Mile Ck, Gundagai 1845 B 7.03 Snowball Creek, Sth Gundagai 1935 B 6.19 12.99 7,875 R 12.1 7.2 53 80 
2 49 Snowball Creek, Sth Gundagai 1935 B 6.19 6.2km NE of Snowry Mts Hy (4), Diggers Ck 1951 B 8.50 14.56 7,351 R 11.8 7.4 44 17 
2 50 6.2km NE of Snowy Mts Hy (4), Diggers Ck 1951 B 8.50 1.6km NE Sturt Hy (14), Gundagai/Wagga Bdy 1991 A 6.74 12.59 7,869 R 11.0 7.1 60 48 
2 51 1.6km NE Sturi Hy (14), Gundagai/Wagga Bdy 1991 A 6.74 300m NE of Comatowa Ck, Tarcutta 2031 A 3.94 14.32 5,410 R 12.1 8.2 65 89 
2 52 300m NE of Comatawa Ck, Tarcutta 2031 A 3.94 3.2km N of Wagga Rd (384), Kyeamba Rd 2051 X 1.90 17.53 4,988 R 103 7.2 63 100 
2 53 3.2km N of Wagga Rd (384), Kyeamba Rd 2051 A 1.90 6.6km N Tumbarumba Rd (284), Kyeamba Gap 2084 B 6.40 15.78 4,335 R 12.5 7.9 60 100 
2 54 6.«cm N Tumbarumba Rd (284), Kyeamba Gp 2084 B 6.40 9.2km SW of Tumbarumba Rd (284), Gryowen 2110 B 3.62 15.80 5,095 R 10.6 7.3 71 100 
2 55 9.2km SW of Tumbarumba Rd (284), G'owen 2110 B 3.62 2.6km S W of Ten Mile Ck, Holbrook 2150 A 2.66 19.32 5,988 R 12.4 9.3 75 96 
2 56 2.6km S W of Ten Mile Ck, Holbrook 2150 A 2.66 500m SW of Four Mile Ck, Woomargama 2181 X 4.43 15.85 6,157 R 11.7 7.6 65 86 
2 57 500m SW of Four Mile Ck, Woomargama 2181 A 4.43 Sd) side int Jingellic Rd (282), Bowna 2201 A 0.00 14.79 5,903 R 10.1 7.6 68 70 
2 58 Sth side int Jingellic Rd (282), Bowna 2201 A 0.00 Sdi side int Hume Weir Rd, Table Top ?,??0 B 0.71 16.26 6,772 R 13.1 9.5 49 100 
2 59 Sth side int Hume Weir Rd, Table Top 2220 B 0.71 Sth side int Fallon St, Nth Albury 2260 B 1.22 13.09 12,133 R 9.7 7.1 63 100 
2 60 Sth side int Fallon St, Nth Albury 2260 B 1.22 Murray R Bdge, Albury (Vic. Border) 2345 A 0.36 5.08 23,958 U 11.1 7.6 68 100 
Appenflix C 
Road Sect Section Start Roadloc Section End Roadloc Section Est Urban Mean Mean Mean Pere 
No No Coordinates Coordinates Length ADT Rural Pavt Traf R o u ^ Sealed 
Wdth Wdth Count Shldrs 
3 1 Hume Highway (2). Yarra 1090 B 0.54 400m S of Willow Tree Ck, Collector 1070 B 6.65 17.10 7,578 R 11.0 7.4 67 100 
3 2 400m S of Willow Tree Ck, Collector 1070 B 6.65 15.1km S of Collector, Lake George 1050 A 0.11 19.75 7,909 R 10.8 7.3 75 97 
3 15.1km S of Collector, Lake George 1050 A 0.11 2.4km N of Brooks Ck, Geary's gap 1045 A 4.45 9.59 8,799 R 9.7 7.2 79 84 
4 2.4km N of Brooks Ck, Geary's gap 1045 A 4.45 A.C.T. Bolder 1010 X 0.00 20.51 10,865 R 10.9 7.2 71 95 
1 East side of int Beach St, Tathra 10 A 0.00 East side int Princes Hwy, Gipps St, Bega 80 A 0.58 17.90 2,447 R 7.0 6 J 132 6 
2 West side int Princes Hwy (1) 6.4km N Bega 100 A 0.00 100m W of Walls Flat Rd. Numbugga 120 A 0.10 10.16 1,229 R 6.9 6.9 75 0 
3 100m W of Walls Flat Rd, Numbugga 120 A 0.10 1.8km W of Bemboka R (Morans Crossing) 130 A 4.95 12.11 1,239 R 7.2 7.2 61 0 
4 1.8km W of Bemboka R (Morans Crossing) 1130 A 4.95 2.2km W of Nunnock R, Bemboka 170 A 0.00 16.06 1,495 R 7.2 7.2 64 5 
5 2.2km W of Nunnock R, Bembdca 170 A 0.00 Sdi side int SH19, near Nimmitabel 180 A 9.70 20.37 1,119 R 15 7.0 79 23 
9 West side of int Monaro Hwy (19), Cooma 300 A 0.00 13.6km W of Cooma, Bridle Ck 320 A 6.60 13.67 3,817 R 7.7 7.2 63 35 
10 13.acm W of Cooma, Bridle Ck 320 A 6.60 Sdi side int Berridale Rd (585), Muniong 340 A 0.00 13.95 1,043 R 5.7 5.7 70 0 
11 Sdi side int Berridale Rd (585), Muniong 340 A 0.00 300m W of Wild Mares Ck, Adaminaby 351 A 8.82 20.75 1,044 R 5.7 5.7 59 0 
12 300m W of Wild Mares Ck, Adaminaby 351 A 8.82 1km W of Camerons Ck, Lake Eucumbene 370 A 10.20 15.31 1,003 R 5.8 5.8 64 0 
13 1km W of Camerons Ck, Lake Eucumbene 370 A 10.20 500m E of Delaneys Ck, Connens Hill 381 A 7.32 14.34 991 R 5.9 5.9 75 0 
14 500m E of Delaneys Ck, Conners Hill 381 A 7.32 5.4km N of Cabramurra Rd, Kiandra 391 A 5.40 17.13 991 R 6.6 6.3 56 0 
15 5.4km N of Cabramurra Rd, Kiandra 391 A 5.40 1km E Yarrongabilly Caves Rd (N), Rules Pt 431 A 4.90 14.25 730 R 7.9 7.2 33 0 
16 1km E Yarrongabilly Caves Rd (N), Rules Pt 431 A 4.90 5.1km W of Yarrangobilly R, Yarrangobilly 462 A 5.10 13.77 245 R 9.7 7.6 46 0 
17 5.1km W of Yarrangobilly R, Yarrangobilly 462 A 5.10 5.3km E of Talbingo Rd, Talbingo Mt 472 A 3.33 13.11 270 R 9.0 7.2 58 0 
18 5.3km E of Talbingo Rd, Talbingo Mt 472 A 3.33 1km S of Bowfers Ck, Big Bogong Mtn 481 A 9.71 15.01 505 R 8.4 7.0 93 0 
19 1km S of Bowlers Ck, Big Bogong Mtn 481 A 9.71 Tumut River (Jones Bdge - F^st side) 501 A 0.80 21.13 602 R 8.8 7.1 85 12 
20 Tumut River (Jones Bdge - East side) 501 A 0.80 600m NE of Badow Rd (85), Gilmore 550 A 6.07 15.72 3,508 R 11.6 7.0 73 91 
21 600m NE of BaUow Rd (85), Gilmore 550 A 6.07 1.6km W of Adelong, Adelong 600 A 1.60 14.08 2,264 R 10.4 6.8 96 74 
22 1.6km W of Adelong, Adelong 600 A 1.60 8.8km E of Hume Hwy(2), Mount Adrah 625 A 10.20 17.06 1,340 R 9.3 6.9 84 55 
23 8.8km E of Hume Hwy(2), Mount Adrah 625 A 10.20 Hume Hwy (2), Diggers Creek 650 B 0.73 8.86 1,055 R 9.7 6.9 72 49 
6 15 Weddin Shire Bdry 621 A 0.72 7km SW of Newell Hwy (17), Maradcn 621 A 7.00 - 6.28 3,510 R 11.1 6.5 96 20 
6 16 7km SW of Newell Hwy (17), Marsden 621 A 7.00 8km E of West Wyalong, Gagies Oc 631 A 8.81 - 22.31 3,349 R 11.6 6.7 115 8 
6 17 8km E of West Wyalong, Gagies Ck 631 A 8.81 3.2km W of West Wyalong, West Wyalong ' 671 A 3.07 ^ 11.20 3,198 R 11.0 7.2 112 49 
6 18 3.2km W of West Wyalong, West Wyalong 671 A 3.07 1.1km E of Ungarie Rd, Yalgogrin 675 A 15.62 31.52 763 R 10.9 6.7 75 13 
6 19 1.1km E of Ungane Rd, Yalgogrin 675 A 15.62 10.5km W of Weethalle, Eurathra 7 l l A 10.50 32.81 659 R 10.5 6.5 86 0 
6 20 10.5km W of Weethalle, Eurathra 711 A 10.50 8km W of Rankins Springs, Sims Gap 745 A 7.53 31.43 689 R 8.2 6.5 86 0 
6 21 8km W of Rankins Springs, Sims Gi^ 745 A 7.53 8km E of Goolgowi. Goolgowi 760 A 13.50 39.62 612 R 6.8 6.2 84 0 
6 22 8km E of Goolgowi, Goolgowi 760 A 13.50 7.2km E of Canathool Rd (244). Curlew Tk 790 A 3.98 20.26 712 R 9.4 6.4 82 0 
6 23 7.2km E of Canathool Rd (244), Curlew Tk 790 A 3.98 16.8km SW of Booligal Rd. Gunbar 820 A 10.48 36.24 537 R 9.1 6.2 78 0 
6 24 16.8km SW of Booligal Rd, Gunbar 820 A 10.48 22.1km NE of railway crossing. Dliwa 840 A 8.59 20.67 491 R 7.1 6.2 78 5 
6 25 22.1km NE of railway crossing. Dliwa 840 A 8.59 Cobb Hwy (21), Hay 860 A 0.70 38.70 751 R 11.6 8.5 66 100 
14 1 W side int Hume Hwy(2). nr Tarcutta 11 A 0.00 1km W of Tarcutto Rd, nr Borambola 30 A 1.11 15.50 3,135 R 12.4 7.4 57 92 
14 2 1km W of Tarcutta Rd, nr Borambola 30 A 1.11 W side int Tumbarumba Rd(384), Alfredtown 40 A 0.00 14.34 3,633 R 12.3 7.6 59 55 
14 3 W side int Tumbarumba Rd(384). Aliiedtown 40 A 0.00 W side Olympic Way(78)/Station PI, Wagga 101 A 0.00 14.44 10,146 U 14.9 7.3 72 88 
14 4 W side Olympic Way(78)/Station PI, Wagga 101 A 0.00 300m W of Sandy Ck, Yarragundry 131 A 9.36 14.28 5,067 U 12.4 15 72 52 
14 5 300m W of Sandy Ck, Yarragundry 131 A 9.36 2.9km E Camerons Rd, Berry Jerry 161 A 4.54 15.83 2,381 R 11.4 7.2 64 100 
14 6 2.9km E Camerons Rd, Berry Jerry 161 A 4.54 2.4km W of Bullenbung Ck. Arajoel 171 A 6.54 16.08 1,628 R 11.9 7.1 81 48 
14 7 2.4km W of Bullenbung Ck, Arajoel 171 A 6.54 W of int Lockhart Rd (370), Kywong 190 A 0.00 15.52 1,628 R 10.4 7.0 78 40 
14 8 W of int Lockhart Rd (370), Kywong 190 A 0.00 2km W of Boree Ck Rd, Sandigo 200 A 2.00 16.24 2,096 R 12.4 7.1 83 92 
14 9 2km W of Boree Ck Rd, Sandigo 200 A 2.00 W of int Newell Hwy E(17), Nanandera 220 A 0.00 17.46 2,257 R 11.5 7.2 83 92 
Appen<lJx C 
Road Sect Section Start Roadloc Section End Roadloc Section Est Urban Mean Mean Mean Fere. 
No No Coordinates Coordinates Length ADT Rural Pavt Tra i Roug^ Sealed 
Wdth Wdth Count Shldra 
14 10 W of int Ncwcll Hwy E(17), Namindcra 220 A 0.00 3.2km E of Coleambally Canal, Polygonum Sw 261 A 0.04 34.55 1,369 R 9.6 6.5 106 71 
14 11 3.2km B of Coleatnbally Canal, Polygonum Sw 261 A 0.04 6.9km W Darlington Pt Rd(321), Darlington 300 A 6.90 29.28 1,464 R 8.0 6.5 90 26 
14 12 6.9km W Darlington Pt Rd(321), Darlington 300 A 6.90 16km E of Carathool Rd(244), Tonganmain 320 A 1.70 35.36 1,277 R 7.4 6.4 87 25 
14 13 16km E of Carathool Rd(244), Tonganmain 320 A 1.70 15.2km W of Carrathool Rd(244). Burrabogie 330 A 15.20 31.20 1,088 R 7.1 6.3 78 5 
14 14 15.2km W of Carrathool Rd(244). Burrabogic 330 A 15.20 9.9km E of Cobb Hwy(21). Hay 350 A 6.82 30.09 1,157 R 8.7 6.6 66 47 
14 15 9.9km E of Cobb Hwy(21). Hay 350 A 6.82 5.9km W of Romani Rd 390 A 5.90 34.67 1,313 R 9.6 6.6 72 97 
14 16 5.9km W of Romani Rd 390 A 5.90 Maude/Moulemaine Rds(319), Toogimbie Tk 410 A 0.00 30.32 1,150 R 9.8 6.8 68 91 
14 17 Maudc/Moulcmainc Rds(319), Toogimbic Tk 410 A 0.00 6.8km E of Loorica Rd, Willow Vale 420 A 12.41 31.95 1,134 R 9.7 6.9 77 97 
14 18 6.8km E of Loorica Rd. Willow Vak 420 A 12.41 1.6km E of Yanga Ck. Yanga Lake 440 A 1.85 33.90 1,307 R 9.1 6.8 64 67 
14 19 1.6km E of Yanga Ck. Yanga Lake 440 A 1.85 1.4km E Prungle Mai! Rd, Waldaira lake 490 A 14.79 27.47 1,601 R 9.6 7.4 71 77 
14 20 1.4km E Prunglc Mail Rd, Waklaira lake 490 A 14.79 10km W Walls of China Rd, Toppa Plain 520 A 10.00 33.08 1,094 R 9.4 6.9 76 86 
14 21 10km W Walls of China Rd. Toppa Plain 520 A 10.00 Irrigation Canal (900m E Carey St), Euston 540 A 1.12 27.77 1,285 R 9.4 6.9 64 100 
14 22 Irrigation Canal (900m E Caixsy St), Euston 540 A 1.12 Wentworth Shire Ccl Bdry 570 A 11.92 17.99 2,730 R 8.4 6.8 80 48 
15 1 W side int Hume Hw7(2), nr Yass 150 A 1.52 1.5km S Gundaroo Rd, Murrumbateman 100 A 1.07 16.69 5,420 R 11.8 7.2 80 100 
15 2 1.5km S Gundaroo Rd, Murrumbateman 100 A 1.07 Nth side int Tallawong Rd, nr Hall 40 A 0.59 13.30 5,935 R 12.6 7.6 65 100 
15 3 Nth side int Tallawong Rd, nr Hall 40 A 0.59 A.C.T. Border, nr Hall 10 A 0.00 7.03 5,935 R 12.4 6.9 63 100 
17 1 Murray R Bdge (S end), Tocumwal (Vic Bdr) 2005 A 0.00 Nth side of int Springfield Rd, nr Finley 2070 A 5.86 28.00 2,871 R 8.9 IS 69 55 
17 2 Nth side of int Springfield Rd, nr Finley 2070 A 5.86 2km N of Billabong Ck, Jerilderie 2120 A 2.32 32.56 3,463 R 8.9 6.7 81 92 
17 3 2km N of Billabong Ck, Jerilderie 2120 A 2.32 Nth side of int Colombo Rd 2160 A 0.00 35.29 2,777 R 8.7 7.4 73 47 
17 4 Nth side of int Colombo Rd 2160 A 0.00 300m S of Rly Overbridge nr Morundah 2180 A 9.44 31.23 1,911 R 10.3 6.7 70 40 
17 5 300m S of Rly Overbridge nr Morundah 2180 A 9.44 3.4km S of Poisoned Waterholes Ck 2200 A 11.82 30.16 1,983 R 10.1 7.0 88 73 
17 6 3.4km S of Poisoned Waterholes Ck 2200 A 11.82 West sde of int Junee Rd (243) Grong Grong 2330 A 0.00 29.12 2,758 R 10.7 6.9 101 38 
17 7 West sde of int Junee Rd (243) Grong Grong 2330 A 0.00 3.5km S of The Willows Rd, Walleroobie 2350 A 7.79 32.21 1,891 R 10.2 7.0 79 0 
17 8 3.5km S of The Willows Rd, Walleroobie 2350 A 7.79 West side int Temora Rd (387), nr Mirrool 2380 A 0.00 31.87 2,132 R 11.9 7.2 79 2 
17 9 West side int Temora Rd (387), nr Mirrool 2380 A 0.00 1.8km S of Winters La, nr Alleena 2400 A 3.98 35.32 2,025 R 11.3 6.7 65 20 
17 10 1.8km S of Wmten La, nr Alleena 2400 A 3.98 Nth side int Mid Western Hwy(6), W.Wyalong 2410 A 2.62 15.10 2,218 R 10.7 6.7 62 58 
19 1 Victorian State Border, nr Rockton 1010 A 0.00 Sth side int Delegate Rd (93), nr Bombala 1060 A 0.00 42.57 400 R 8.6 6.2 49 23 
19 4 Delegate Rd(93), nr Bombala 1060 A 0.00 Nth side int Cathcart Rd. Bibbenluke 1120 A 0.00 14.79 1,316 R 93 6.0 93 8 
19 5 Nth side int Cathcart Rd, Bibbenluke 1120 A 0.00 800m S Native Dog Ck, Holt's Flat 1140 A 6.96 14.74 768 R 10.0 6.4 74 0 
19 6 800m S Native Dog Ck, Holt's Flat 1140 A 6.96 600m S of Maclaughlan R, nr Nimmitabel 1160 A 3.23 17.17 831 R 8.3 6.9 71 4 
19 7 600m S of Maclaughlan R, nr Nimmitabcl 1160 A 3.23 11.4km S Rock Flat Ck, Rock Flat 1200 A 3.31 16.39 1,599 R 7.6 7.0 73 5 
19 8 11.4km S Flat Rock Ck, Rock Flat 1200 A 3.31 4.2km N of Flat Rock Ck, Rock Flat 1220 A 4.20 15.60 2,591 R 6.8 6.6 74 19 
19 9 4.2km N of Flat Rock Ck, Rock Flat 1220 A 4.20 200m N of Polo Flat Rd, Nth Cooma 1260 A 2.84 15.08 4,000 R 6.7 6.7 76 15 
19 10 200m N of Polo Flat Rd, Nth Cooma 1260 A 2.84 4.7km N of Numeralla R, Chakola 1280 A 6.94 19.30 4,000 R 9.2 IS 71 85 
19 11 4.7km N of Numeralla R, Chakola 1280 A 6.94 Bredbo River, Bredbo 1300 A 0.00 10.14 3,500 R 10.3 »S 71 90 
19 12 Bredbo River, Bredbo 1300 A 0.00 2.tìcm N of Rly Overbridge, nr Colinton 1320 A 3.54 19.96 3,500 R 9.3 IS 73 63 
19 13 2.6km N of Rly Overbridge, nr Colinton 1320 A 3.54 Lenanes Ck, nr Michelago 1330 A 2.45 12.19 3,500 R 7.6 7.2 88 23 
19 14 Lenanes Ck, nr Michelago 1330 A 2.45 A.C.T. Bonfcr, nr Williamsdale 1330 A 12.85 10.40 3,500 R 9.7 7.6 69 100 
20 1 Bethanga Bdge (Vic Border), Bellbridge 1010 A 0.00 300m E Bungowannah Rd, Sheep Dip Lagoon 1130 A 14.91 33.36 2,864 R 8.0 6.7 88 48 
20 2 300m E Bungowannah Rd, Sheep Dip Lagoon 1130 A 14.91 1.6km W Howlong P.O. 1180 A 0.78 13.18 2,286 R 8.3 6.4 102 42 
20 3 1.6km WHowlong P.O. 1180 A 0.78 2.3km E Hopefield-Rand Rd, nr Corowa 1180 A 16.65 15.89 1,846 R 8.1 6.4 80 39 
20 4 2.3km E Hopefield-Rand Rd. nr Corowa 1180 A 16.65 1.9km SB of Buraja-Ringwood Rd, Buraja 1190 A 11.07 14.39 959 R 6.6 5.8 90 0 
20 5 1.9km SE of Buraja-Ringwood Rd. Buraja 1190 A 11.07 3km E Corowa Rd (299), nr Rennie 1200 A 10.68 16.98 371 R 6.1 6.1 93 0 
20 6 3km E Corowa Rd (299). nr Rennie 1200 A 10.68 1.6km W Rly Level Xing, Rennie 1210 A 7.27 10.27 377 R 6.6 6.6 72 0 
Appendix C 
Road Sect Section Start Roadloc Section End Roadloc Section Est Urban Mean Mean Mean Pere. 
No No Coordinates Coordinates Length ADT Rural Pavt Traf Rough Sealed 
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20 7 1.6km W RIy Level Xing, Rennie 1210 A 7.27 1.3km B Auburn & Yaba Lanes, nr Savemake 1220 A 6.87 14.70 407 R 6.7 6.6 73 0 
20 8 1.3kin B Auburn & Yaba Lanes, nr Savemake 1220 A 6.87 800m B of Mulwala Rd, nr Berrigan 1220 A 18.69 11.82 408 R 6.8 6.3 68 0 
20 9 800m B of Mulwala Rd. nr Berrigan 1220 A 18.69 5km W of Mulwala Canal, Leniston 1270 A 6.74 15.18 946 R 8.2 6.8 71 34 
20 10 5km W of Mulwala Canal, Leniston 1270 A 6.74 1.4km W of South Coree Rd, nr Finley 1410 A 4.23 18.63 1,115 R 7.7 65 88 37 
20 11 1.4km W of South Coree Rd, nr Finley 1410 A 4.23 500m W of Mayrung Canal, nr Blighty 1430 A 11.22 16.30 884 R 8.9 6.7 82 57 
20 12 500m W of Mayrung Canal, nr Blighty 1430 A 11.22 1.4km B of Mulwala Canal, nr Blighty 1440 A 9.59 16.40 884 R 15 6.4 92 44 
20 13 1.4km E of Mulwala Canal, nr Blighty 1440 A 9.59 2.3km W of Mulwala Canal, nr Deniliquin 1450 A 11.69 16.15 940 R 8.0 7.0 87 60 
20 14 2.3km W of Mulwala Canal, nr £>eniliquin 1450 A 11.69 Bast side int Cobb Hwy(21), Deniliquin 1470 A 0.08 3.80 1,653 R 11.8 6.4 98 94 
21 1 Murray R Bdge, Moama (Vic Border) 11 A 0.00 3km N of Cotswold Ln, nr Moira Marshes 40 A 17.50 17.50 2,292 R 10.9 7.0 73 0 
21 2 3km N of Cotswold Ln, nr Moira Marshes 40 A 17.50 2.6km N Southdown Rd, nr Deniliquin 70 A 12.44 32.32 1,597 R 11.6 7.0 70 52 
21 3 2.^un N Southdown Rd, nr Deniliquin 70 A 12.44 4.3km N of Moulamein Rd(296), Dahwilly 140 A 4.30 31.95 1,860 R 10.7 6.7 67 32 
21 4 4.3km N of Moulamein Rd(296). Dahwilly 140 A 4.30 1.1km Nth of Wahwillah Rd. Black Swamp 160 A 3.04 35.76 411 R 9.1 6.1 71 0 
21 5 1.1km Nth of Wahwillah Rd, Black Swamp 160 A 3.04 3.1km N West Burrabogie Rd, 16 Mile Gums T 180 A 3.10 33.85 306 R 7.3 6.3 73 1 
21 6 3.1km N West Burrabogie Rd, 16 Mile Gums T 180 A 3.10 Sdi side int Sturt Hwy (14), South Hay 205 A 0.00 29.75 415 R 7.2 6.2 83 30 
21 7 Sth side int SturtHwy (14), South Hay 205 A 0.00 7.1km Nth Boozer Ck, nr One Tree 260 A 17.60 32.48 590 R 7.4 6.7 87 3 
21 8 7.1km Nth Boozer Gk, nr One Tree 260 A 17.60 6.4km N Mirool Ck, nr Booligal 280 A 6.40 33.02 179 R 9.7 6.3 67 0 
21 9 6.4km N Mirool Ck, nr Booligal 280 A 6.40 Nth side int Merungle Rd, nr Tom's Lake 290 A 17.63 30.98 154 R 8.7 6.4 68 0 
21 10 Nth side int Merungle Rd, nr Tom's Lake 290 A 17.63 6km N Daisy Plain Rd, Jumping Sand Hill 310 A 3.97 31.70 100 R 0.0 0.0 0 0 
21 11 6km N Daisy Plam Rd, Jumping Sand Hill 310 A 3.97 Central Darling Shire Bdry 320 A 12.50 28.50 100 R 0.0 0.0 0 0 
25 1 Bast side int Hume Hwy(2), Hoddles Xids 145 A 6.94 1.2km W Fitzroy Falls Rd(261) nr Moss Vale 95 A 1.20 16.15 5,100 R 0.0 0.0 0 0 
25 2 1.2km W Fitzroy Falls Rd(261) nr Moss Vale 95 A 1.20 400m B Pearsons Rd, Robertson 75 A 1.08 16.65 2,900 R 0.0 0.0 0 0 
25 3 400m B Pearsons Rd, Robertson 75 A 1.08 4.7km W of Macquarie Rt, Macquarie Pass 32 A 4.70 12.93 3,198 R 11.4 8.3 88 23 
25 4 4.7km W of Macquarie Rt, Macquarie Pass 32 A 4.70 West side int Princes Hwy, Albion Park 5 A 0.00 16.72 4,703 R 11.8 7.1 83 45 
51 1 Nr Batemans Bay 10 A 0.00 Queanbeyan 360 A 2.20 128.60 3,000 R 9.5 7.6 93 18 
52 1 Nr C^ueanbeyan 11 A 0.00 Crookwell 350 A 0.21 103.42 900 R 7.6 5.5 58 5 
54 1 Ooulbum 10 A 0.00 Bvans Shire Boundary 160 A 24.46 111.48 883 R 8 5 6.3 69 3 
56 1 NrYass 10 A 0.00 Cowra Shire Bdry 110 A 3.86 89.56 1,384 R 6.3 6.3 93 1 
57 1 NrOldJunee 10 A 0.00 Lachlan Shire Bdry 240 A 3.69 160.30 1,036 R 10.8 6.9 90 1 
59 1 Collingullie 10 A 0.00 Nr Jerilderie 170 A 15.87 133.39 790 R 9.4 6.2 76 1 
67 1 Swan Hill 10 A 0.00 Central Darling Shire Bdry 420 A 27.12 280.88 200 R 8.9 65 62 0 
78 2 Cowra Shire Bdry 640 A 0.05 2.6km N of McNights La, Crowther 630 A 3.29 6.87 1,245 R 10.0 6.2 96 1 
78 3 2.6km N of McNights La, Crowthcr 630 A 3.29 500m NW of Chews La, Bendick Murrell 610 A 6.03 16.17 1,245 R 10.0 6.6 84 0 
78 4 500m NW of Chews La, Bendick Murrell 610 A 6.03 3.2km NB of Monteagle Rd, nr Young 600 A 3.20 16.27 1,245 R 10.1 6.7 92 2 
78 5 3.2km NB of Monteagle Rd, nr Young 600 A 3.20 3.5km NB of Murrumburrah Rd(379), Wombat 500 A 3.50 15.96 2,346 R 11.8 9.2 98 10 
78 6 3.5km NB of Mumimburrah Rd(379), Wombat 500 A 3.50 1.8km N of Rly Oveibridge, Nubba 490 A 3.06 16.14 1,720 R 10.3 7.9 85 0 
78 7 1.8km N of Rly Overbridge, Nubba 490 A 3.06 4.2km NB of Rly Overbridge, Cootamundra 470 A 3.77 15.94 1,812 R 10.9 7.3 90 0 
78 8 4.2km NB of RIy Overbridge, Cootamundra 470 A 3.77 2.1km NB of Cungegong Ck, Frampton 390 A 2.34 15.87 2,059 R 14.2 7.8 104 25 
78 9 2.1km NB of Cungegong Ck, Frampton 390 A 2.34 1.8km SW of Rly Xing, Bethungra 370 A 9.95 16.23 1,252 R 12.6 7.7 95 0 
78 10 1.8km SW of Rly Xing, Bethungra 370 A 9.95 N side int Junee Reefs Rd(N), nr Illabo 350 A 10.02 15.60 1,291 R 12.0 7.0 76 0 
78 11 N side int Junee Reefs Rd(N), nr Illabo 350 A 10.02 2.6km B of Houlaghans Ck, nr Junee 280 A 3.75 16.13 1,492 R 12.4 7.9 91 0 
78 12 2.6km B of Houlaghans Ck, nr Junee 280 A 3.75 800m S of Harefiekl Rd, Wallacetown 260 A 4.66 16.01 2,520 R 11.0 7.0 63 0 
78 13 800m S of Harefield Rd, Wallacetown 260 A 4.66 S side int Cooradook St, Nth Wagga Wagga 240 A 2.47 15.71 2,948 R 10.2 15 69 0 
78 14 S side int Cooradodc St, Nth Wagga Wagga 240 A 2.47 3.5km NB of Uranquinty 170 A 3.50 11.92 6,739 U 12.4 8.1 92 20 
78 15 3.5km NB of Uranquinty 170 A 3.50 1km SW of Burkes Ck, The Rock 150 A 2.18 15.97 2,423 R 9.8 7.4 71 0 
Appendix C 
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78 16 1km SW of Burkes Ck, The Rock 150 A 2.18 Yerong Ck bdge, Yerong Ck 130 A 1.22 16.04 1,919 R 9.8 6.8 89 26 
78 17 Ycrong Ck bdge, Ycrong Ck 130 A 1.22 Stfi side int Sladen St, Henty 120 A 0.00 16.18 1,788 R lOJ 7.1 98 29 
78 18 Stfa side int Sladen St, Henty 120 A 0.00 100m N of Melrose St, Culcaim 100 A 0.27 16.07 1,881 R 11.0 6.7 76 0 
78 19 lOOm N of Melrose St, Cukaim 100 A 0.27 4.2km N of Morven Rd, Gerogery 50 A 4.01 15.89 2,176 R 10.7 6.6 87 0 
78 20 4.2km N of Morven Rd, Gerogery 50 A 4.01 1.1km S of Jindera Rd, nr Table Top 11 A 5.49 9.09 1,877 R 9.6 6.3 96 0 
78 21 1.1km S of Jindcra Rd, nr Table Top 11 A 5.49 West side int Hume Hwy(2), Ettamogah 11 A 0.00 5.49 1,429 R 9.8 6.7 50 0 
79 1 Nr Doughboy 10 A 0.00 Goulbum 80 A 0.23 57.50 900 R 8.7 6.2 99 2 
80 1 Narrandera 10 A 0.00 Nr Mossgiel 400 A 25.66 296.01 500 R 8.5 4.1 74 1 
84 1 Nr Bowning 11 A 0.00 Temora 220 A 0.50 135.36 1,350 R 9.9 7.1 99 3 
85 1 Jingellic 10 A 0.00 Nr Gilmore 150 A 10.32 105.98 564 R 8.3 55 99 2 
86 1 Corowa 10 A 0.00 Corowa 70 A 5.57 7.20 4,203 R 12.6 7.3 88 47 
87 1 Nr Coolac 10 A 0.00 Cootamundra 45 A 0.69 39.12 679 R 7.9 5.9 99 2 
91 1 Nr Pambula 10 A 0.00 Bombala 80 A 0.59 76.41 771 R 8.2 6.2 54 2 
92 1 Tomerong 10 A 0.00 Nr Braidwood 80 A 10.76 111.07 220 R 8.1 2.1 68 0 
93 1 Nr Bombala 10 A 0.00 Delegate 50 A 12.72 46.76 594 R 93 6.8 41 3 
94 1 Deniliquin 10 A 0.00 Nr Melool 170 A 11.54 142.89 150 R 7.9 6.0 74 0 
95 1 MR 513, Mount Ousley 30 A 0.00 Wihon 105 A 1.01 30.21 7,732 R 13.4 8 J 69 17 
95 4 Wihon Road(The Link RdK95) 30 B 0.00 Nth side of int New Mt Pleasant Rd O'bdge 25 B 1.73 3.86 24,386 R 10.7 8.9 88 100 
95 5 Nth side of int New Mt Pleasant Rd O'bdge 25 B 1.73 West side Princes Hwy(l), Fairy Meadow 15 A 0.00 2.69 24,547 U 11.5 7.7 87 71 
125 1 Albury 11 A 0.00 Nr Urana 130 A 2.01 106.51 1,322 R 9.6 6.1 71 1 
131 1 Nr Lowesdale 10 A 0.00 NrUrana 60 A 16.42 54.27 356 R 9.4 5.7 86 0 
177 9 Campbelltown/Wollondilly Bdry 70 A 1.37 1km N of Appin P.O. 60 A 1.00 2.86 7,387 R 10.4 65 61 0 
177 10 IkmNofAppinP.O. 60 A 1.00 Georges R (Kings Falls Bdge), Appin 50 A 5.04 2.25 6,990 R 10.2 6.4 58 0 
177 11 Georges R (Kings Falls Bdge), Appin 50 A 5.04 1km W of Cataract Dam Rd, nr Appin 50 A 1.00 4.04 7,378 R 13.0 8.8 79 56 
177 12 1km W of Cataract Dam Rd, nr Appin 50 A 1.00 2km E of Cararact Dam Rd 40 A 6.58 3.00 9,030 R 17.5 10.7 78 38 
177 13 2km E of Cararact Dam Rd 40 A 6.58 3km NW of Loddon Ck 40 A 3.00 3.58 9,736 R 11.9 7.7 44 100 
177 14 3kmNWofLoddonCk 40 A 3.00 Loddon Ck, nr Bulli Tops 40 A 0.00 3.00 9,736 R 13.6 6.8 44 100 
177 15 Loddon Ck, nr Bulli Tops 40 A 0.00 West side int Princes Hwy(l), Bulli Tops 15 B 0.00 2.42 9,736 R 14.8 9.1 52 100 
179 4 Can^belltown Bdry 40 A 1.10 Nth side of Wilton Rd(612), Maldon iO A 0.00 14.20 2,776 R 8.8 65 79 0 
185 1 Bast side int Princes Hwy(l), Helensburgh 110 A 2.06 Nth side int with Otfoid Rd(393) Bald Hill 100 A 0.00 3.80 2,867 R 9.6 6.2 105 77 
185 2 Nth side int with Otford Rd(393) Bald Hill 100 A 0.00 Coakliff Railway Stn, Coalcliff 85 A 0.58 3.75 4,212 U 9.5 6.9 113 40 
185 3 Coalcliff Railway Stn, Coalcliff 85 A 0.58 Scarborough Public School 61 A 1.40 3.45 3,824 U 9.5 8.3 99 59 
185 4 Scarborough Public School 61 A 1.40 Sdi side int Rawson St, Coaldale 51 A 0.19 3.39 4,976 u 9.3 7.1 115 28 
185 5 Sdi side int Rawson St, Coaldale 51 A 0.19 Nth side Henley Rd, Austinmere 21 A 0.76 3.16 8,293 u 11.5 10.1 82 74 
185 6 Nth side Henley Rd, Austinmere 21 A 0.76 East side int with Princes Hwy(l ) Thirroul 10 A 0.00 2.02 15,544 u 12.1 12.1 110 100 
186 1 West side int Princes Hwy West WoUoogong 10 A 0.00 1.2km NW of Gipps St, Mt Keira 30 A 1.25 3.15 5,785 u 11.8 6.9 103 69 
186 2 1.2km NW of Gipps St, Mt Keira 30 A 1.25 Sdi side int Queen Elizabeth Dr. Mt Keira 40 A 0.00 3.43 851 R 6.8 5.6 161 0 
186 3 Sdi side int Queen Elizabeth Dr, Mt Keira 40 A 0.00 West side int with Mt Ousley Rd (513) 200 A 2.53 3.03 719 R 11.0 7.0 120 0 
186 4 West side int with Clive Bissell E>r. 50 A 0.00 Sth side int with Wilton Rd(95) 50 A 3.26 3.26 1,000 R 11.2 6.9 106 0 
197 Nr Howlong 10 A 0.00 Howlong 20 A 0.60 1.72 997 R 7.1 5.4 183 0 
211 Holbrook 10 A 0.00 Wagga Wagga 120 A 0.57 77.02 2,483 R 8.7 5.9 95 1 
222 Nr Tooleybuc 10 A 0.00 Tooleybuc 40 A 0.13 13.46 586 R 6.5 6.5 75 0 
226 Nr Barooga 10 A 0.00 Barooga 40 A 2.50 3.97 1,913 R 11.7 8.4 109 0 
231 Girral 10 A 0.00 Lachlan Shire Bdry 60 A 0.49 31.77 297 R 9.0 6.1 75 0 
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235 1 Cootamundra 10 A 0.00 Nr Stockinbingal 30 A 9.98 20.47 765 R 10.1 5.9 107 5 
239 1 Young 10 A 0.00 Weddin Shire Bdry 50 A 6.40 30.15 1,311 R 9.2 6.1 91 1 
240 1 NrWaggaWagga 10 A 0.00 Nr Ardlethan 90 A 14.09 88.73 961 R 10.0 6.2 91 2 
241 1 Gunning 10 A 0.00 Temora 381 A 1.26 201.55 417 R 8.5 4.9 77 1 
243 1 North Gundagai 10 A 0.00 Matong 400 A 14.07 141.86 518 R 9.2 6.3 93 4 
244 1 Nr Cairathool 10 A 0.00 Nr Gunbar South 60 A 14.64 50.82 38 R 5.7 1.1 54 0 
248 1 Taralga 10 A 0.00 Boorowa 180 A 0.70 116.82 244 R 6.9 4 3 36 4 
250 1 Corowa 10 A 0.00 Corowa 10 A 0.76 0.76 2,557 R 9.8 5.6 100 0 
251 1 Dalton 10 A 0.00 Nr Rugby 30 A 16.66 41.27 114 R 6.0 0.4 8 0 
254 1 Nr Wumbulgal 10 A 0.00 Yenda 30 A 11.60 23.00 1,338 R 9.3 6.8 75 0 
256 1 Nth Goulbum 10 A 0.00 Oberon Shire Bdry 120 A 19.59 72.41 566 R 9.0 6.3 71 6 
258 1 Wclby 3 A 0.00 Wombeyan Caves 50 A 22.87 86.01 250 R 7.0 5.9 44 4 
259 2 Camden/WollondiUy Shire Bdry 20 A 1.98 NatUi River Hall 100 A 4.35 27.39 2,460 R 12J 7.8 50 41 
260 1 Moss Vale 10 A 0.00 Mittagong 60 A 2.55 13.21 10,118 U 7.0 7.0 154 30 
261 1 Bomaderry 11 A 0.00 Nr Moss Vale 55 A 1.15 48.00 1,915 R 7.2 6.1 161 6 
262 1 Albion Park Rail 11 A 0.00 Albion Park 15 A 0.45 2.60 8,889 U 14.8 7.3 102 14 
263 1 Nr Fitzroy Falls 10 A 0.00 Bowral 150 A 2.14 45.27 800 R 5.9 5.9 144 3 
264 1 Kiama 11 A 0.00 Nr Robertson 90 A 4.94 32.60 872 R 7.1 5.8 105 11 
265 1 Nr Fitzroy Falls 10 A 0.00 Calwalla 21 A 5.15 12.62 1,400 R 6.1 6.1 91 0 
266 1 Nr Jambcroo 11 A 0.00 Albion Park 50 A 0.49 8.96 3,428 R 8.3 7.2 178 0 
267 1 Tomerong 15 A 0.00 Huskisson 50 A 0.36 9.01 1,346 R 6.5 65 113 0 
268 1 Bungendore 10 A 0.00 Nr Tarago 20 A 15.84 30.85 1,409 R 8.8 6.0 78 1 
270 1 Nr Braidwood 10 A 0.00 Nr Queanbeyan 110 A 13.43 85.27 880 R 7.9 5.0 68 0 
271 1 Moruya 10 A 0.00 Braidwood 110 A 0.22 84.37 316 R 7.6 5.6 49 0 
272 1 Bega 10 A 0.00 Nr Bermagui 110 A 10.65 64.23 486 R 7.9 5.6 36 11 
273 1 Nr Bega 10 A 0.00 Nr Morans Crossing 30 A 8.98 21.93 116 R 5.7 5.0 28 1 
275 1 Nr Bega 10 A 0.00 Tantawanglo Mtn 70 A 9.62 51.98 218 R 7.0 5.3 26 0 
276 1 NrBden 10 A 0.00 0 0.00 48.33 143 R 5.4 5.0 0 0 
278 1 Tumut 10 A 0.00 Yass 100 A 0.86 117.45 300 R 5.7 3.6 43 0 
279 I Tumut 10 A 0.00 Gundagai 100 A 0.19 33.82 1,171 R 7.7 65 97 3 
280 1 Nr Wondalga 10 A 0.00 MtHoreb 120 A 8.78 34.61 520 R 7.0 5.4 133 0 
281 1 Nr Tintaldra 10 A 0.00 Nr Tmtaldra 10 A 5.03 5.03 135 R 8.0 5.6 90 0 
282 1 Bowna 10 A 0.00 Tumbarumba 150 A 0.05 155.87 109 R 6.8 3.6 35 0 
283 1 Nr Collector 5 A 0.00 Gunning 50 A 0.22 25.12 105 R 5.7 1.5 24 1 
284 1 Nr TUmbanunba 10 A 0.00 Nr Carabost 40 A 14.09 55.89 516 R 11.1 7.4 84 0 
286 1 Nr Cooma 10 A 0.00 Nr Charlottes Pass 180 A 3.06 95.64 2,623 R 8.8 7.0 66 0 
293 1 Bomaderry 10 A 0.00 Shoalhaven Heads 150 A 0.22 14.35 6,200 R 6.4 6.4 136 13 
295 1 West side int Princes Hwy(l ), Figtree 1140 B 0.79 200m E of Lake Avenue, Cringila 1090 B 1.34 3.04 17,930 U 10.4 10.0 102 45 
295 2 200m E of Lake Avenue, Cringila 1090 B 1.34 West side Darcy & Old Port Rds, Pt Kembla 1030 B 0.14 3.36 26,124 U 11.0 10.6 94 15 
295 3 West side Darcy & Old Port Rds, Pt Kembla 1030 B 0.14 East side Five Islands Rd & Flinders St 1010 B 0.00 2.68 4,190 u 10.8 6.7 149 66 
296 1 Pretty Pine 10 A 0.00 Nr Yanga Tank 160 A 10.00 153.44 150 R 9.0 6.0 68 3 
299 1 Corowa 10 A 0.00 Nr Forestvale 50 A 12.12 33.09 469 R 9.4 6.0 108 1 
307 1 Cambewarra Mtn 10 A 0.00 Cambewarra Mtn 10 A 1.80 1.80 130 R 6.0 4.3 68 100 
312 1 Nr Huskisson 11 A 0.00 Nr Huskisson 11 A 7.49 7.49 5,409 R 75 7.2 99 0 
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314 1 Mulwala 10 A 0.00 Mulwala 30 A 2.12 4.70 904 R 11.8 10.2 134 0 
319 1 Barham 10 A 0.00 Nr Maude 350 A 8.98 153.32 250 R 7.4 6.2 100 1 
320 1 Cobargo 10 A 0.00 Bermagui Wharf 40 A 0.48 16.91 774 R 9.4 6.1 82 5 
321 1 Nr Coleambally 10 A 0.00 Nr Rankins Springs 270 A 15.58 167.27 1,282 R 9.0 6.2 70 1 
323 1 Nr Daysdale 10 A 0.00 Nr Jeriklerie 80 A 12.43 65.28 267 R 9.7 6.0 67 1 
324 1 To be determined 10 A 0.00 To be determined 10 A 0.00 11.97 34 R 45 0.5 9 0 
331 1 Nr Jingellic 10 A 0.00 Berrigan 430 A 0.28 198.58 266 R S3 5.0 75 0 
341 1 Moama 10 A 0.00 Nr Barham 80 A 11.55 92.50 408 R 8.6 5.9 96 1 
355 1 To be deteimined 10 A 0.00 To be determined 10 A 0.00 1.20 923 R 8 J 6.3 56 0 
356 1 NrOaklands 10 A 0.00 Nr Oaklands 10 A 11.18 11.18 443 R 10.4 6.6 65 0 
363 1 Nr Barooga 10 A 0.00 Nr Berrigan 20 A 13.94 28.77 886 R 10.2 6.4 78 0 
368 1 Ratikim Springs 10 A 0.00 Nr Hillston 80 A 10.20 91.35 42 R 8.2 0.0 0 0 
369 1 To be determined 10 A 0.00 To be determined 10 A 0.00 2.14 68 R 7.0 6.0 0 0 
370 1 Nr Howlong 10 A 0.00 Nr Lockhart 220 A 13.31 114.73 375 R 9.0 6.0 97 0 
371 1 Rankins Springs 10 A 0.00 Lachlan Shire Bdry 50 A 7.60 39.27 72 R 9.7 2.1 28 0 
372 1 Moss Vale 11 A 0.00 Nr Berrima 30 A 1.24 8.92 2,006 R 6.3 6.3 107 29 
379 1 Nr Demondrill 15 A 0.00 Nr Wombat 30 A 4.34 15.74 702 R 8.2 5.7 98 0 
380 1 Nr Boorowa 10 A 0.00 Nr Galong 30 A 13.55 30.48 497 R 7.4 5.9 77 0 
381 1 Jugiong 10 A 0.00 Nr Harden 50 A 0.47 36.96 395 R 8.0 5.8 79 0 
384 1 Nr Carabost 10 A 0.00 Nr Ladysmith 140 A 3.53 47.12 375 R 8.4 5.8 98 0 
385 1 Urana 10 A 0.00 Nr Morundah 60 A 7.67 49.46 473 R 8.6 5.6 49 0 
386 1 Nr Moulamein 10 A 0.00 Nr Swan Hill 50 A 9.88 56.10 360 R 6.1 6.1 63 0 
387 1 Temerà 10 A 0.00 Yenda 160 A 0.98 116.59 811 R 10.2 6.2 77 2 
391 1 To be determined 10 A 0.00 To be determined 10 A 0.00 13.53 598 R 9.2 6.1 90 0 
393 8 Sutherland Shire Ccl Bdry 30 A 4.19 3.2km S of McKell Ave, Boora Flat 30 A 3.18 1.01 594 R 8.8 6.0 142 0 
393 9 3.2km S of McKell Ave, Boera Flat 30 A 3.18 3km N of 1 .ady Carrington Rd, Otford 20 A 4.39 3.38 594 R 8.9 5.7 167 0 
393 10 3Icm N of Lady Carrington Rd, Otford 20 A 4.39 600m N of Beresford Rrd, Otford 20 A 1.01 3.38 594 R 9.6 6.2 146 0 
393 11 600m N of Beresfdd Rid, Otford 20 A 1.01 East side int Lawrence Hargrave Drive 10 A 0.00 2.96 1,100 R 9.1 6.0 143 0 
394 1 NrAndo 10 A 0.00 Berridale 60 A 1.04 70.80 184 R 63 5.6 40 0 
398 1 Nr Coolamon 10 A 0.00 Weddin Shire Bdry 270 A 5.97 108.12 195 R 93 6.1 65 1 
410 1 NrWillanthery 10 A 0.00 Cobar Shire Bdry 10 A 28.68 28.68 30 R 0.0 0.0 0 0 
418 1 NrHillston 10 A 0.00 NrRoto 30 A 17.79 50.38 50 R 6.4 0.0 48 0 
501 1 Carrathool Shire Bdry 20 A 8.42 Nr Whealbar 600 A 2.68 140.48 66 R 5.8 Z6 29 2 
513 1 West side int Princes Hwy(l), Bulli Pass 30 B 0.79 3.2km S of Princes Highway 20 B 1.70 2.50 19.308 R 12.2 7.6 49 100 
513 2 3.2km S of Princes Ifighway 20 B 1.70 2.5km N of Wilton Rd{95) 10 B 2.50 3.38 19.308 R 11.7 73 60 100 
513 3 2.5km N of Wilton Rd(95) 10 B 2.50 Wilton Rd (The Link Rd)(95) 10 B 0.00 3.20 19.308 R 0.0 0.0 0 0 
514 1 Hay 10 A 0.00 Nr Pcnarie 90 A 13.16 146.98 90 R 9.2 5.9 83 0 
522 1 Sdi side Five Islands Rd(29S). Warrawong 170 A 0.80 Nth side int Shellharbour Rd. Primbee 140 B 0.00 2.26 26.338 U 11.1 11.1 90 0 
522 2 Nth side int Shellharbour Rd. Primbee 140 B 0.00 500m N of Boundary Rd. Windang 131 B 1.20 3.20 33.180 U 10.0 10.0 50 0 
522 3 500m N of Boundary Rd, Windang 131 B 1.20 City Boundary (Windang Bdge), Windang 101 B 0.39 1.99 32.288 U 9.1 9.1 64 69 
522 4 City Boundary (Windang Bdge), Windang 101 B 0.39 East side Princes Hwy(l), Dunmore 11 A 0.00 8.87 17.762 u 10.9 9.3 92 0 
539 1 Nr Whitton 10 A 0.00 Nr Darlington Point 40 A 14.86 26.54 849 R 9.3 5.7 87 0 
543 1 The Rock 10 A 0.00 Nr Coolamon 140 A 0.53 57.66 166 R 8.0 5.7 92 0 
547 1 Nr Jindera 11 A 0.00 Nr Walla Walla 60 A 7.04 29.47 767 R 9.0 5.6 111 2 
550 1 Corowa 10 A 0.00 Tocumwal 150 A 0.02 87.30 794 R 93 5.9 85 1 
Appendix C 
Road Sect Section Start Roadloc Section End Roadloc Section Est Urban Mean Mean Mean Fere 
No No Coordinates Coordinates Length ADT Rural Pavt Trai Rough Seal) 
Wdtii Wdth Count Shid 
551 1 Nr Barooga 10 A 0.00 Barooga 20 A 0.32 2.42 502 R 10.6 7.3 100 0 
552 1 Jeldcric 10 A 0.00 Nr Deniliquin 80 A 0.90 84.33 690 R 8.9 6.4 66 5 
560 1 Batcmans Bay 10 A 0.00 Batcmans Bay 20 A 4.76 5.01 5,154 U 12.6 12.1 73 0 
561 1 Eden 10 A 0.00 Eden 30 A 0.11 1.21 5,625 u 7.6 7.6 199 100 
562 1 Mcrimbula 10 A 0.00 Merimbula 30 A 1.57 2.73 2,126 u 8.1 8.1 134 42 
563 1 Nr Cathcart 10 A 0.00 Nr Cathcart 10 A 9.40 9.40 113 R 65 6.5 0 0 
564 1 Berrìgan 10 A 0.00 Nr Berrigan 40 A 14.91 29.36 462 R 10.4 6.6 87 0 
569 1 Sutton Forest 11 A 0.00 Bundanoon 25 A 2.25 11.84 1,582 R 6.1 6.1 99 9 
571 1 Gerringong 100 A 0.00 Gerringong 110 A 3.47 4.57 4,340 U 6.4 6.4 100 54 
576 1 Cowra Shire Bdry 70 A 0.20 Wyangala Dam 80 A 9.78 13.04 589 R 6.5 6.2 66 0 
581 1 West side Princcs Hwy(l)(Flinder8 St) 130 A 0.62 East side Keira St sth, Coniston 60 B 0.00 3.89 20,952 U 11.8 6.4 91 100 
581 2 East side Keira St sth, Coniston 60 B 0.00 Nth side int Five Islands Rd(295) Cringila 11 B 0.00 3.75 34,954 u 10.5 10.1 79 10 
583 1 Nr Euston 10 A 0.00 Nr Euston 10 A 2.67 2.67 2,518 R 11.2 7.0 138 14 
584 1 Nr Queanbeyan 10 A 0.00 Queanbeyan 70 A 0.23 20.03 1,800 R 8.1 6.6 80 11 
585 1 Nr Berridale 10 A 0.00 Nr Middlingbank 30 A 10.82 30.85 254 R 7.4 5.4 71 0 
596 1 Morundah 10 A 0.00 Nr Coleambally 60 A 10.69 46.35 113 R 7.6 5.8 84 0 
602 1 Mount St Thomas 10 B 0.00 Mount St Thomas 50 A 0.51 2.08 17,948 U 12.0 9.2 67 66 
610 1 Nr WUton 11 A 0.00 Nr WUton 11 A 7.93 7.93 2,814 R 10.1 6.1 62 0 
611 1 Oak Flats 15 A 0.00 Warilla 60 B 0.65 4.87 16,246 U 10.0 10.0 60 0 
612 1 Pheasants Nest 10 A 0.00 Green Hills 90 X 5.69 28.66 2,276 R 11.3 7.1 78 35 
613 1 East side Princes Hwy(l), Kembla Grange 80 B 0.70 West side int Sussex St, Berkeley 58 B 1.18 2.16 14,000 U 10.7 7.4 116 100 
613 2 West side int Sussex St, Berkeley 58 B 1.18 East side Biena Vista Ave, Lake Heights 53 A 1.47 2.79 13,800 u 9.1 6.8 84 75 
613 3 East side Biena Vista Ave, I^ke Heights 53 A 1.47 Sth side int Darcy Rd(295), Port Kembla 10 A 0.00 4.37 9,687 u 12.4 7.9 93 59 
620 8 Camden/Wollondilly Shire Boundary 150 B 0.22 4.3km S of Menangle Rd(612) 120 A 4.30 11.61 5,859 R 12.8 9.3 73 62 
620 9 4.3kni S of Menangle Rd(612) 120 A 4.30 Hume Highway, Yandcrra 10 B 0.00 24.32 4,288 R 11.9 7.1 64 58 
621 Bargo 25 A 0.00 Bargo 40 A 0.12 2.57 754 R 8.5 6.4 81 30 
626 Princes Highway(l), Nth Wollongong 10 B 0.00 F6 Southern Freeway(6006), Gwynneville 10 B 1.11 1.11 26,055 U 12.1 7.9 85 100 
645 Mereworth 10 A 0.00 Berrima 10 A 3.02 3.02 1,000 R 6.8 6.8 49 0 
4001 To be determined 10 A 0.00 To be determined 10 A 0.00 1.61 150 R 9.0 6.0 132 0 
4015 Pambula 10 A 0.00 Pambula Beach 20 A 0.75 3.29 3,987 R 7.6 6.2 98 23 
4016 Smiggin Holes 10 A 0.00 Smiggin Holes 10 A 4.81 4.81 167 R 6.8 6.8 0 10 
4023 Nr Adaminaby 10 A 0.00 Nr Adaminaby 10 A 7.10 7.10 410 R 0.0 0.0 0 0 
4033 Nr Bookham 10 A 0.00 Nr Burrinjuck 20 A 14.53 29.68 150 R 0.0 0.0 0 0 
4037 Nr Narrabarba 10 A 0.00 Nr Narrabarba 10 A 10.87 10.87 107 R 6.1 6.1 0 0 
4040 Nr East Jindabyne 10 A 0.00 Rocky Plains 10 A 16.57 16.57 560 R 0.0 0.0 0 0 
4041 Griffith 10 A 0.00 GriffiU» 10 A 4.44 4.44 250 R 0.0 0.0 0 0 
4042 Mt Keira 10 A 0.00 Mt Keira 10 A 1.17 1.17 397 R 6.0 45 146 0 
4043 Nr Jindabyne 10 A 0.00 Kosciusco NP Bdry 10 A 17.76 17.76 1,014 R 9.7 8.1 67 9 
4044 To be determined 10 A 0.00 To be determined 10 A 0.00 0.72 100 R 5.0 5.0 99 0 
4050 Wagga Wagga 10 A 0.00 Nr Wagga Wagga 10 A 2.41 2.41 975 R 9.2 65 150 0 
4054 Rosedale 10 A 0.00 Sunpatch 10 A 4.45 4.45 563 R 8.7 6.8 71 39 
4055 Coninna Lake 10 A 0.00 Mystery Bay 10 A 1.88 1.88 397 R 8.0 7.0 54 100 
4056 Nr Suggan Buggan 10 A 0.00 NrIngebyra 30 A 11.63 34.77 50 R 0.0 0.0 0 0 
6006 Sdi side int Princes Hwy(l), Waterfall 1000 B 0.00 Int SHI(1 )/Mt Ousley Rd(513), Bulli Tops 1030 B 0.65 19.09 16,403 R 16.4 7.6 30 92 
6006 2 Int Mount Ousley Rd(95), Mount Ousley 1203 B 0.00 Int Princes Highway(l), Yallah 1365 B 3.90 18.12 27,786 R 13.2 8.0 64 91 
Appendix D 
lists data for each of the Crash Database 
Sections in the RTA Southern Region, shown 
as follows: 
Road No: the classified road number given to 
the road by the RTA; 
Sect No: the crash database section no; 
Section Length: the length of each section in 
kilometres; 
Est ADT: the estimated average daily traffic 
flow for each section; 
Deg_l: the number of crashes of degree 1 
(fatal crashes) recorded over the 4 year 
period 1987-1990 within each section. 
Also shown for each section are the 
calculated number of degree 1 crashes 
per kilometre per year, and the number of 
degree 1 crashes per 100 million vehicle 
kilometres; 
Deg_12: the number of degree 1 (fatal) crashes 
plus degree 2 (admitted injury) crashes -
details as described above; and 
Deg_15: the total number of crashes for crash 
degrees 1 (fatal) to 5 (tow-away), with 
details as described above; 
Invl: the four year total number of crashes 
where only one vehicle was involved; 
Invgl: crashes where more than one vehicle 
was involved; 
Inv2 & Invg2; crashes where two vehicles and 
more than two vehicles were involved. 
Road User Movement (RUM) Code: accident 
numbers in each section separated by 10 
categories of recorded accident 'RUM' 
codes. For details see Appendix 'B', 
• PH 
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APPENDIX D - CRASH DATA 
Road Sect Section Est DefiLl DegL_12 Deg 15 Invl Invgl Invl Invgl Road User Movement (RUM) Code 
No No Length ADT No /Km /lOO No /Km /lOO No /Km /lOO No No No No 01 10 20 30 40 50 60 70 80 90 TOT 
4Yr /Yr MVK 4Yr /Yr MVK 4Yr /Yr /MVK 4Yr 4Yr 4Yr 4Yr 10 19 29 39 49 59 69 79 89 99 
1 21 0.81 14,226 0 0.00 0.0 2 0.62 11.9 6 1.85 35.7 5 1 1 0 0 0 1 0 0 0 0 0 5 0 6 
1 22 2.32 7,000 0 0.00 0.0 1 0.11 4.2 6 0.65 25.3 3 3 3 0 0 1 1 1 0 0 0 2 1 0 6 
1 23 5M 7,067 3 0.14 5.2 10 0.45 njs 55 2.48 96.2 34 21 19 2 0 5 8 4 1 1 2 5 28 1 55 
1 24 3.54 5,509 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 25 2.50 5,408 1 0.10 5.1 2 0.20 10.1 12 1.20 60.8 6 6 5 1 0 0 4 1 0 0 1 2 4 0 12 
1 26 4.50 5,306 0 0.00 0.0 0 0.00 0.0 3 0.17 8.6 1 2 2 0 0 0 I 1 0 0 0 0 1 0 3 
1 27 2.20 20,492 2 0.23 3.0 2 0.23 3.0 8 0.91 12.2 2 6 4 2 0 1 2 1 0 2 0 1 1 0 8 
1 28 2.94 12,778 0 0.00 0.0 5 0.43 9.1 94 7.99 171.4 48 46 34 12 0 3 9 24 5 2 3 10 38 0 94 
1 29 3.45 14,510 2 0.14 2.7 17 1.23 23.3 112 8.12 153.2 41 71 62 9 1 19 14 31 3 0 4 15 24 1 112 
1 30 321 18,952 1 0.08 1.1 12 0.92 13.3 164 12.54 181.3 30 134 112 22 9 27 14 66 10 0 5 14 19 0 164 
1 31 3.33 22,782 0 0.00 0.0 18 1.35 16.3 220 16.52 198.6 30 190 146 44 17 29 37 % 5 0 5 18 12 1 220 
1 32 1.71 30,200 2 0.29 2.7 10 1.46 13.3 152 22.22 201.6 7 145 114 31 17 22 34 61 9 0 0 9 0 0 152 
1 33 1.65 25,120 0 0.00 0.0 6 0.91 9.9 136 20.61 224.7 15 121 106 15 3 34 27 50 2 0 0 16 4 0 136 
1 34 1.42 23,000 2 0.35 4.2 17 2.99 35.7 119 20.95 249.6 15 104 89 15 30 14 16 38 4 0 1 8 6 2 119 
1 35 1.89 24,670 0 0.00 0.0 8 1.06 11.8 144 19.05 211.5 20 124 98 26 10 20 21 62 7 0 3 11 9 1 144 
1 36 3.15 22,000 2 0.16 2.0 16 1.27 15.8 227 18.02 224.4 26 201 176 25 11 70 42 73 2 0 3 13 13 0 227 
1 37 3.36 16,122 3 0.22 3.8 10 0.74 12.6 133 9.90 168.2 17 116 103 13 5 36 17 46 7 1 2 16 3 0 133 
1 38 2.87 12,000 0 0.00 0.0 9 0.78 17.9 37 3.22 73.6 13 24 22 2 0 6 12 4 1 0 0 12 1 1 37 
1 39 3.38 11,784 0 0.00 0.0 11 0.81 18.9 101 7.47 173.7 14 87 77 10 2 20 22 31 8 0 4 6 8 0 101 
1 40 2.88 15,800 2 0.17 3.0 2 0.17 3.0 25 2.17 37.6 10 15 10 5 0 0 4 9 2 0 1 3 6 0 25 
1 41 14.88 18,000 6 0.10 1.5 40 0.67 10.2 341 5.73 87.2 64 277 201 76 6 17 85 143 17 5 5 32 27 4 341 
1 42 15.10 11,660 4 0.07 1.6 23 0.38 8.9 208 3.44 80.9 69 139 107 32 7 36 21 65 3 1 7 21 45 2 208 
1 43 16.35 5,816 5 0.08 3.6 23 0.35 16.6 145 2.22 104.4 88 57 50 7 5 3 19 14 1 10 6 16 70 1 145 
1 44 16ii0 14,867 4 0.06 1.1 21 0.32 5.9 315 4.77 88.0 48 267 225 42 6 69 68 111 4 3 8 28 17 1 315 
1 45 17.52 9,360 5 0.07 2.1 18 0.26 7.5 103 1.47 43.0 40 63 49 14 1 18 8 28 4 3 2 21 18 0 103 
1 46 17.43 5,524 1 0.01 0.7 10 0.14 7.1 75 1.08 53.4 43 32 25 7 2 1 13 11 0 4 3 10 30 1 75 
1 47 16.09 5,555 0 0.00 0.0 6 0.09 4.6 69 1.07 52.9 40 29 23 6 0 2 17 8 0 2 2 6 32 0 69 
1 48 13J8 6,282 1 0.02 0.8 8 0.15 6.4 113 2.08 90.7 27 86 72 14 13 9 19 32 5 4 1 10 19 1 113 
1 49 19.12 3,724 1 0.01 1.0 14 0.18 13 JS 84 1.10 80.8 45 39 30 9 2 2 10 17 2 5 4 13 29 0 84 
1 50 16.00 4,732 4 0.06 3.6 9 0.14 8.1 49 0.77 44.3 30 19 18 1 0 0 12 6 1 1 1 4 24 0 49 
1 51 8.06 3,500 0 0.00 0.0 10 0.31 24.3 37 1.15 89.8 23 14 12 2 0 0 8 4 0 1 2 9 13 0 37 
1 52 16.00 7,375 1 0.02 0.6 20 0.31 11.6 68 1.06 39.5 23 45 36 9 0 18 5 12 5 1 1 11 13 2 68 
1 53 17.24 4,502 1 0.01 0.9 12 0.17 10.6 55 0.80 48.5 40 15 12 3 0 0 3 7 1 3 0 23 18 0 55 
1 54 16.35 4,713 2 0.03 1.8 12 0.18 10.7 52 0.80 46.2 23 29 28 1 4 3 5 10 3 3 3 7 14 0 52 
1 55 16.96 3,345 2 0.03 2.4 7 0.10 8.5 28 0.41 33.8 21 7 5 2 1 0 2 3 0 1 3 2 16 0 28 
1 56 10.29 4,741 0 0.00 0.0 6 0.15 8.4 28 0.68 39.3 14 14 13 1 1 3 1 2 5 0 0 6 10 0 28 
1 57 16.00 3,354 0 0.00 0.0 6 0.09 7.7 34 0.53 43.4 14 20 20 0 1 3 5 5 4 1 1 3 11 0 34 
1 58 21.17 1,809 1 0.01 1.8 5 0.06 8.9 41 0.48 73.3 28 13 12 1 0 2 3 3 3 0 2 5 23 0 41 
1 59 16.00 1,870 2 0.03 4.6 4 0.06 9.2 15 0.23 34.3 13 2 2 0 0 0 1 0 0 1 2 4 7 0 15 
1 60 15.42 2,744 2 0.03 3.2 10 0.16 16.2 42 0.68 68.0 30 12 10 2 0 0 7 2 1 1 4 5 20 2 42 
Appendix D 
Road Sect S«ction Est D e O Deg^l2 DeJLlS Invl Invgl Inv2 InTg2 Road User Movement (RUM) Code 
No No Length ADT No /Km /lOO No /Km /lOO No /Km /lOO No No No No 01 10 20 30 40 50 60 70 80 90 TOT 
4Yr /Yr MVK 4Yr /Yr MVK 4Yr /Yr /MVK 4Yr 4Yr 4Yr 4Yr 10 19 29 39 49 59 69 79 89 99 
61 16.40 4.089 1 0.02 1.0 13 0.20 13.3 54 0.82 55.2 21 33 29 4 0 16 7 6 1 1 4 2 17 0 54 
62 15.43 3.576 1 0.02 1.2 10 0.16 12.4 27 0.44 333 16 11 11 0 0 1 6 2 2 0 1 5 10 0 27 
63 18.16 5.757 0 0.00 0.0 5 0.07 3.3 62 0.85 40.6 22 40 34 6 0 8 7 16 3 4 3 4 16 1 62 
64 13.24 4.023 0 0.00 0.0 6 0.11 7.7 31 0.59 39.9 22 9 7 2 0 0 5 4 0 0 1 2 19 0 31 
65 14.52 3.271 1 0.02 1.4 5 0.09 7.2 50 0.86 72.1 28 22 21 1 2 2 5 11 1 1 2 8 18 0 50 
66 1434 1,788 1 0.02 2.6 2 0.03 5.3 12 0.21 31.6 11 1 1 0 0 0 1 0 0 0 3 2 6 0 12 
67 1433 1,577 1 0.02 3.0 2 0.03 6.0 9 0.15 26.9 8 1 1 0 0 0 1 0 0 0 0 4 4 0 9 
68 9.22 1,462 0 0.00 0.0 2 0.05 10.2 12 0.33 61.0 9 3 3 0 0 0 2 0 0 2 0 0 8 0 12 
2 25 9.14 18,493 5 0.14 2.0 5 0.14 2.0 25 0.68 10.1 11 14 12 2 0 0 0 9 0 1 1 12 1 1 25 
2 26 6.78 16,394 3 0.11 1.8 11 0.41 6.8 57 2.10 35.1 23 34 32 2 1 6 1 18 0 1 7 20 3 0 57 
2 27 10.27 16,905 2 0.05 0.8 11 0.27 4.3 66 1.61 26.0 45 21 19 2 1 1 1 13 1 1 2 44 2 0 66 
2 28 2.93 17,638 2 0.17 2.7 5 0.43 6.6 30 2.56 39.8 19 11 10 1 1 0 0 7 0 1 1 16 4 0 30 
2 29 11.61 21,074 2 0.04 0.6 10 0.22 2.8 57 1.23 16.0 35 22 19 3 1 0 0 15 0 0 4 32 4 1 57 
2 30 10.04 19,256 7 0.17 23 41 1.02 143 267 6.65 94.6 82 185 151 34 13 36 19 99 10 3 7 46 33 1 267 
2 31 20,05 13,541 4 0.05 1.0 18 0.22 43 147 1.83 37.1 83 64 49 15 1 2 21 33 2 3 2 44 39 0 147 
2 32 17.13 14,795 2 0.03 03 9 0.13 2.4 62 0.90 16.8 37 25 24 1 1 5 2 13 0 1 3 30 6 1 62 
2 33 17.18 16,556 1 0.01 0.2 18 0.26 4.3 79 1.15 19.0 52 27 24 3 1 2 0 17 2 2 7 36 12 0 79 
2 34 13.28 16,974 3 0.06 0.9 15 0.28 4.6 73 1.37 22.2 50 23 23 0 0 3 0 16 0 1 3 39 10 1 73 
2 35 16.16 17,798 2 0.03 03 43 0.67 10.2 346 5.35 82.4 117 229 200 29 51 40 38 75 9 0 9 69 53 2 346 
2 36 13.93 11,784 0 0.00 0.0 12 0.22 5.0 66 1.18 27.5 51 15 13 2 0 1 2 7 4 0 4 23 25 0 66 
2 37 11.10 5,388 7 0.16 8.0 28 0.63 32.1 118 2.66 135.1 85 33 29 4 0 0 21 6 1 2 3 14 69 2 118 
2 38 25.11 6,428 4 0.04 1.7 16 0.16 6.8 67 0.67 28.4 39 28 27 1 0 3 7 5 2 2 1 12 30 5 67 
2 39 15.23 7,886 6 0.10 3.4 14 0.23 8.0 59 0.97 33.6 43 16 15 1 0 0 10 5 0 1 6 8 29 0 59 
2 40 9.26 7,966 2 0.05 1.9 4 0.11 3.7 11 0.30 10.2 6 5 3 2 0 0 2 1 0 2 1 3 2 0 11 
2 41 16.09 11,562 7 0.11 2.6 35 0.54 12.9 211 3.28 77.7 56 155 127 28 13 7 27 85 11 6 4 21 35 2 211 
2 42 14.16 9,313 3 0.05 1.6 18 0.32 9.3 78 1.38 40.5 55 23 20 3 1 1 6 12 1 2 0 35 20 0 78 
2 43 15.48 8.488 2 0.03 1.0 14 0.23 7.3 62 1.00 32.3 42 20 18 2 0 0 10 6 2 0 0 28 15 1 62 
2 44 15.71 7.774 4 0.06 2.2 16 0.25 9.0 50 0.80 28.0 32 18 14 4 0 0 6 6 0 1 2 14 19 2 50 
2 45 1433 7,988 2 0.03 1.2 12 0.21 7.1 66 1.14 38.9 44 22 17 5 0 0 7 11 0 3 3 6 34 2 66 
2 46 14.07 8,952 1 0.02 03 11 0.20 6.0 26 0.46 14.1 16 10 9 1 0 0 5 2 1 2 1 8 7 0 26 
2 47 15.02 8,948 4 0.07 2.0 18 0.30 9.2 46 0.77 23.4 31 15 10 5 0 1 5 5 1 3 1 15 14 1 46 
2 48 12.99 7,875 2 0.04 1.3 14 0.27 9.4 54 1.04 36.2 28 26 24 2 0 9 2 9 2 0 3 15 13 1 54 
2 49 1436 7,351 2 0.03 1.3 8 0.14 5.1 31 0.53 19.8 20 11 8 3 0 2 1 3 0 2 1 15 6 1 31 
2 50 1239 7.869 1 0.02 0.7 5 0.10 33 19 0.38 13.1 11 8 6 2 1 0 1 5 0 0 1 7 3 1 19 
2 51 14.32 5.410 3 0.05 2.7 11 0.19 9.7 71 1.24 62.8 46 25 20 5 0 0 8 15 1 0 3 19 25 0 71 
2 52 1733 4.988 3 0.04 2.3 6 0.09 4.7 29 0.41 22.7 24 5 5 0 0 0 2 3 0 0 0 21 3 0 29 
2 53 15.78 4.335 I 0.02 1.0 10 0.16 10.0 34 0.54 34.0 28 6 4 2 0 0 1 4 0 2 1 20 6 0 34 
2 54 15.80 5.095 0 0.00 0.0 6 0.09 5.1 29 0.46 24.7 21 8 8 0 0 0 7 0 0 2 1 12 7 0 29 
2 55 19.32 5.988 5 0.06 3.0 25 0.32 14.8 76 0.98 45.0 47 29 24 5 5 4 8 7 2 2 4 29 15 0 76 
2 56 15.85 6.157 2 0.03 1.4 10 0.16 7.0 34 0.54 23.9 27 7 6 1 0 0 3 2 0 2 1 14 12 0 34 
2 57 14.79 5.903 1 0.02 0.8 9 0.15 7.1 31 0.52 24.3 21 10 8 2 1 0 5 2 0 1 2 16 4 0 31 
2 58 16.26 6.772 5 0.08 3.1 15 0.23 9.3 44 0.68 27.4 21 23 21 2 0 8 4 5 3 3 3 11 7 0 44 
2 59 13.09 12.133 3 0.06 1.3 24 0.46 10.4 175 3.34 75.5 25 150 136 14 20 27 22 56 17 2 3 23 4 1 175 
2 60 5.08 23.958 1 0.05 0.6 22 1.08 12.4 335 16.49 1883 45 290 241 49 9 70 84 106 15 0 4 27 19 1 335 
Appendix D 
Road Sect Section Est Deg^l Deg_12 De» 15 Invi Invgl Iny2 Invgl Road User Movement (RUM) Code 
No No Length ADT No /Km /lOO No /Km /lOO No /Km /lOO No No No No 01 10 20 30 40 50 60 70 80 90 TOT 
4Yr fYr MVK 4Yr /Yr MVK 4Yr /Yr /MVK 4Yr 4Yr 4Yr 4Yr 10 19 29 39 49 59 69 79 89 99 
1 17.10 7,578 1 0.01 0.5 8 0.12 4.2 43 0.63 22.7 38 5 4 1 1 0 0 2 0 1 4 15 20 0 43 
2 19.75 7,909 3 0.04 1.3 21 0.27 9.2 93 1.18 40.8 70 23 22 1 0 0 4 8 0 4 9 40 27 1 93 
3 9.59 8,799 1 0.03 0.8 6 0.16 4.9 29 0.76 23.5 22 7 5 2 0 1 3 2 0 1 1 12 9 0 29 
4 20.51 10,865 6 0.07 1.8 19 0.23 5.8 117 1.43 36.0 63 54 46 8 1 5 23 14 2 2 11 18 38 3 117 
1 17.90 2,447 0 0.00 0.0 6 0.08 9.4 50 0.70 78.2 27 23 19 4 0 4 7 10 1 0 5 4 19 0 50 
2 10.16 1,229 0 0.00 0.0 0 0.00 0.0 4 0.10 21.9 3 1 1 0 0 0 0 1 0 0 0 1 2 0 4 
3 12.11 1,239 0 0.00 0.0 0 0.00 0.0 9 0.19 41.1 9 0 0 0 0 0 0 0 0 0 0 3 6 0 9 
4 16.06 1,495 0 0.00 0.0 2 0.03 5.7 13 0.20 37.1 10 3 3 0 0 1 0 2 0 0 0 1 9 0 13 
5 20.37 1,119 0 0.00 0.0 3 0.04 9.0 32 0.39 96.2 27 5 5 0 0 0 5 0 0 0 0 6 21 0 32 
9 13.67 3,817 0 0.00 0.0 7 0.13 9.2 41 0.75 53.8 13 28 26 2 3 6 5 8 4 1 0 9 4 1 41 
10 13.95 1,043 0 0.00 0.0 2 0.04 9.4 8 0.14 37.7 7 1 1 0 0 0 0 0 1 0 2 3 2 0 8 
11 20.75 1,044 0 0.00 0.0 0 0.00 0.0 4 0.05 12.6 3 1 1 0 0 0 1 0 0 0 1 1 1 0 4 
12 15.31 1,003 0 0.00 0.0 1 0.02 43 14 0.23 62.4 13 1 1 0 0 0 1 0 0 0 1 4 8 0 14 
13 14.34 991 0 0.00 0.0 4 0.07 19.3 16 0.28 77.1 12 4 4 0 0 0 2 2 0 0 0 2 10 0 16 
14 17.13 991 2 0.03 8.1 5 0.07 20.2 20 0.29 80.7 14 6 6 0 1 0 4 0 0 1 0 1 13 0 20 
15 14.25 730 0 0.00 0.0 0 0.00 0.0 3 0.05 19.8 2 1 1 0 0 0 0 0 1 0 0 0 2 0 3 
16 13.77 245 0 0.00 0.0 0 0.00 0.0 4 0.07 81.2 4 0 0 0 0 0 0 0 0 0 2 2 0 0 4 
17 13.11 270 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
18 15.01 505 0 0.00 0.0 1 0.02 9.0 13 0.22 117.5 9 4 4 0 0 0 3 0 1 0 1 1 7 0 13 
19 21.13 602 0 0.00 0.0 3 0.04 16.2 11 0.13 59.2 9 2 2 0 0 0 0 0 0 1 2 3 5 0 11 
20 15.72 3,508 0 0.00 0.0 14 0.22 17.4 55 0.87 68.3 23 32 32 0 0 10 6 7 5 3 2 5 17 0 55 
21 14.08 2,264 1 0.02 2.1 7 0.12 15.0 26 0.46 55.9 17 9 8 1 1 0 1 3 3 0 0 9 9 0 26 
22 17.06 1,340 0 0.00 0.0 2 0.03 6.0 10 0.15 30.0 8 2 2 0 0 1 1 0 0 0 2 1 5 0 10 
23 8.86 1,055 0 0.00 0.0 2 0.06 14.7 4 0.11 29.3 3 1 1 0 0 0 0 0 1 0 1 1 1 0 4 
6 15 6.28 3,510 0 0.00 0.0 1 0.04 3.1 1 0.04 3.1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 
6 16 22.31 3,349 1 0.01 0.9 1 0.01 0.9 11 0.12 10.1 5 6 5 1 0 0 3 1 0 1 0 5 0 1 11 
6 17 11.20 3,198 0 0.00 0.0 11 0.25 21.0 46 1.03 88.0 25 21 19 2 4 3 3 5 2 4 2 18 5 0 46 
6 18 31J2 763 0 0.00 0.0 0 0.00 0.0 3 0.02 8.5 2 1 1 0 0 0 0 1 0 0 1 1 0 0 3 
6 19 32.81 659 2 0.02 6.3 6 0.05 19.0 18 0.14 57.0 17 1 1 0 0 0 1 0 0 0 1 11 5 0 18 
6 20 31.43 689 0 0.00 0.0 4 0.03 12.7 14 0.11 44.3 13 1 1 0 0 0 0 1 0 0 1 8 4 0 14 
6 21 39.62 612 1 0.01 2.8 2 0.01 5.6 4 0.03 11.3 4 0 0 0 0 0 0 0 0 0 0 1 3 0 4 
6 22 20.26 712 0 0.00 0.0 2 0.02 9S 11 0.14 52.2 8 3 3 0 0 2 1 0 0 0 2 3 3 0 11 
6 23 36.24 537 0 0.00 0.0 4 0.03 14.1 7 0.05 24.6 6 1 1 0 0 0 0 1 0 0 1 5 0 0 7 
6 24 20.67 491 1 0.01 6.7 3 0.04 20.2 6 0.07 40.5 3 3 2 1 0 1 0 0 0 1 0 4 0 0 6 
6 25 38.70 751 2 0.01 4.7 5 0.03 11.8 11 0.07 25.9 7 4 4 0 0 1 1 0 1 1 0 5 2 0 11 
1 15J0 3,135 1 0.02 1.4 2 0.03 2.8 14 0.23 19.7 10 4 3 1 0 0 1 2 0 1 3 3 4 0 14 
2 14.34 3,633 2 0.03 Z6 3 0.05 3.9 6 0.10 7.9 5 1 1 0 0 0 0 1 0 0 1 2 2 0 6 
3 14.44 10,146 3 0.05 1.4 23 0.40 10.8 150 2.60 70.1 25 125 117 8 2 17 33 58 12 3 3 15 6 1 150 
4 14.28 5,067 3 0.05 2.8 35 0.61 33.1 190 3.33 179.9 26 164 140 24 7 31 72 42 8 2 1 16 11 0 190 
5 15.83 2,381 1 0.02 1.8 5 0.08 9.1 13 0.21 23.6 9 4 4 0 0 1 0 2 0 2 2 4 2 0 13 
6 16.08 1,628 3 0.05 7.8 3 0.05 7.8 4 0.06 10.5 0 4 4 0 1 0 0 2 0 1 0 0 0 0 4 
7 1532 1,628 0 0.00 0.0 4 0.06 10.8 12 0.19 32.5 11 1 1 0 0 0 0 0 1 0 0 7 3 1 12 
8 16.24 2,096 1 0.02 2.0 4 0.06 8.0 12 0.18 24.1 9 3 3 0 0 0 3 0 0 1 1 0 7 0 12 
9 17.46 2,257 0 0.00 0.0 4 0.06 7.0 11 0.16 19.1 8 3 3 0 0 0 1 1 0 1 1 2 5 0 11 
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Road Sect Section Est DeR_l Deg 12 Deg 15 Inyl Invgl Inv2 Invg2 Road User Movement (RUM) Code 
No No Length ADT No /Km /lOO No /Km /lOO No /Km /lOO No No No No 01 10 20 30 40 50 60 70 80 90 TOT 
4Yr /Yr MVK 4Yr /Yr MVK 4Yr /Yr /MVK 4Yr 4Yr 4Yr 4Yr 10 19 29 39 49 59 69 79 89 99 
14 10 34^5 1,369 0 0.00 0.0 9 0.07 13.0 18 0.13 26.1 14 4 4 0 0 0 3 0 0 1 0 9 5 0 18 
14 11 29.28 1,464 1 0.01 1.6 2 0.02 3.2 17 0.15 27.2 13 4 4 0 0 1 1 1 0 0 5 6 3 0 17 
14 12 35.36 1,277 1 0.01 1.5 2 0.01 3.0 15 0.11 22.8 13 2 2 0 0 0 1 1 0 1 3 3 6 0 15 
14 13 31.20 1,088 1 0.01 2.0 2 0.02 4.0 3 0.02 6.1 2 1 1 0 0 0 1 0 0 1 1 0 0 3 
14 14 30.09 1,157 1 0.01 2.0 5 0.04 9.8 13 0.11 25.6 11 2 2 0 0 0 0 1 0 0 0 10 1 1 13 
14 15 34.67 1,313 0 0.00 0.0 7 0.05 10.5 23 0.17 34.6 19 4 4 0 0 0 2 1 0 1 3 8 8 0 23 
14 16 30.32 1,150 0 0.00 0.0 I 0.01 2.0 4 0.03 7.9 4 0 0 0 0 0 0 0 0 0 3 1 0 4 
14 17 31.95 1,134 2 0.02 3.8 3 0.02 5.7 7 0.05 13.2 5 2 2 0 0 0 0 1 0 1 1 4 0 0 7 
14 18 33.90 1,307 2 0.01 3.1 8 0.06 12.4 19 0.14 29.4 13 6 6 0 0 0 4 1 0 1 2 10 1 0 19 
14 19 27.47 1,601 0 0.00 0.0 6 0.05 9.3 25 0.23 38.9 18 7 6 1 1 2 0 1 2 1 1 10 7 0 25 
14 20 33.08 1,094 0 0.00 0.0 5 0.04 95 14 0.11 26.5 14 0 0 0 0 0 0 0 0 3 11 0 0 14 
14 21 27.77 1,285 0 0.00 0.0 7 0.06 13.4 18 0.16 34.5 11 7 7 0 1 2 1 1 1 1 0 9 2 0 18 
14 22 17.99 2,730 0 0.00 0.0 3 0.04 4.2 14 0.19 19.5 11 3 2 1 0 1 1 1 0 0 0 6 5 0 14 
15 1 16.69 5,420 2 0.03 15 13 0.19 9.8 72 1.08 54.5 43 29 24 5 0 2 9 13 1 3 1 13 29 1 72 
15 2 13.30 5,935 1 0.02 0.9 6 0.11 5.2 32 0.60 27.8 20 12 9 3 1 1 4 3 0 2 2 7 12 0 32 
15 3 7.03 5,935 0 0.00 0.0 4 0.14 6.6 28 1.00 46.0 20 8 6 2 0 0 2 3 1 3 2 13 4 0 28 
17 1 28.00 2,871 3 0.03 2.6 14 0.13 11.9 47 0.42 40.0 26 21 19 2 0 4 6 9 0 2 3 14 9 0 47 
17 2 32.56 3,463 3 0.02 1.8 10 0.08 6.1 17 0.13 10.3 8 9 8 1 1 2 3 0 1 1 2 6 1 0 17 
17 3 35.29 2,777 1 0.01 0.7 5 0.04 3.5 15 0.11 10.5 11 4 4 0 0 0 2 2 0 0 0 8 3 0 15 
17 4 31.23 1,911 3 0.02 3.4 7 0.06 8.0 14 0.11 16.1 10 4 4 0 0 1 0 1 0 2 0 6 4 0 14 
17 5 30.16 1,983 1 0.01 1.1 8 0.07 9.2 31 0.26 35.5 22 9 8 1 0 0 2 4 0 3 3 17 2 0 31 
17 6 29.12 2,758 1 0.01 0.9 18 0.15 15.4 59 0.51 50.3 24 35 35 0 3 18 2 9 1 1 3 16 5 1 59 
17 7 32.21 1,891 0 0.00 0.0 1 0.01 1.1 13 0.10 14.6 11 2 1 1 0 0 0 1 0 1 2 9 0 0 13 
17 8 31.87 2,132 0 0.00 0.0 7 0.05 7.1 45 0.35 45.4 34 11 10 1 0 0 2 5 0 3 4 20 9 2 45 
17 9 35.32 2,025 3 0.02 2.9 11 0.08 10.5 32 0.23 30.6 18 14 13 1 0 2 1 4 0 3 3 14 2 3 32 
17 10 15.10 2,218 3 0.05 6.1 4 0.07 8.2 15 0.25 30.7 9 6 6 0 0 2 2 1 0 2 0 4 4 0 15 
19 1 42.57 400 0 0.00 0.0 6 0.04 24.1 46 0.27 185.0 36 10 10 0 0 0 8 0 ' 1 1 0 8 28 0 46 
19 4 14.79 1,316 1 0.02 3.5 6 0.10 21.1 25 0.42 88.0 15 10 10 0 0 2 6 1 0 1 0 5 9 1 25 
19 5 14.74 768 0 0.00 0.0 2 0.03 12.1 9 0.15 54.5 8 1 0 1 0 0 0 0 0 1 1 1 6 0 9 
19 6 17.17 831 0 0.00 0.0 2 0.03 9.6 6 0.09 28.8 5 1 1 0 0 0 0 0 0 1 1 0 4 0 6 
19 7 16.39 1,599 0 0.00 0.0 5 0.08 13.1 45 0.69 117.6 37 8 7 1 1 0 2 3 0 1 0 13 25 0 45 
19 8 15.60 2,591 1 0.02 1.7 5 0.08 8J 17 0.27 28.8 15 2 2 0 0 1 0 1 0 0 1 3 11 0 17 
19 9 15.08 4,000 0 0.00 0.0 6 0.10 6.8 44 0.73 50.0 22 22 21 1 2 3 2 5 5 3 4 8 11 1 44 
19 10 19.30 4,000 0 0.00 0.0 3 0.04 2.7 22 0.28 19.5 18 4 4 0 0 0 0 1 1 0 1 13 6 0 22 
19 11 10.14 3,500 0 0.00 0.0 4 0.10 7.7 13 0.32 25.1 10 3 3 0 1 0 1 1 0 0 0 8 2 0 13 
19 12 19.96 3,500 2 0.03 2.0 15 0.19 14.7 46 0.58 45.1 29 17 15 2 1 0 3 7 0 5 3 11 15 1 46 
19 13 12.19 3,500 2 0.04 3.2 7 0.14 11.2 51 1.05 81.9 40 11 11 0 0 0 7 3 0 1 2 14 24 0 51 
19 14 10.40 3,500 1 0.02 1.9 2 0.05 3.8 9 0.22 16.9 8 1 1 0 0 0 0 1 0 0 2 2 4 0 9 
20 1 33.36 2,864 4 0.03 2.9 17 0.13 12.2 130 0.97 93.2 52 78 69 9 2 43 12 13 6 1 5 20 28 0 130 
20 2 13.18 2,286 3 0.06 6.8 5 0.09 11.4 21 0.40 47.7 7 14 13 1 0 2 1 5 1 4 2 4 2 0 21 
20 3 15.89 1,846 0 0.00 0.0 1 0.02 2.3 5 0.08 11.7 4 1 1 0 0 1 0 0 0 0 2 1 1 0 5 
20 4 14.39 959 0 0.00 0.0 0 0.00 0.0 7 0.12 34.7 2 5 4 1 0 1 0 4 0 0 0 0 2 0 7 
20 5 16.98 371 0 0.00 0.0 2 0.03 21.7 4 0.06 43.5 4 0 0 0 0 0 0 0 0 0 0 4 0 0 4 
20 6 10.27 377 0 0.00 0.0 1 0.02 17.7 1 0.02 17.7 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 
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Road Sect Section Est I>ea 12 Invl Invgl Inv2 Invg2 Road User Movement (RUM) Code 
No No Length ADT No /Km noo No /Km flW No /Km /lOO No No No No 01 10 20 30 40 50 60 70 80 90 TOT 
4Yr /Yr MVK 4Yr /Yr MVK 4Yr /Yr /MVK 4Yr 4Yr 4Yr 4Yr 10 19 29 39 49 59 69 79 89 99 
20 7 14.70 407 0 0.00 0.0 0 0.00 0.0 3 0.05 34.3 2 1 1 0 0 0 0 0 0 0 0 2 1 0 3 
20 8 11.82 408 1 0.02 14.2 1 0.02 14.2 1 0.02 14.2 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 
20 9 15.18 946 2 0.03 9J5 8 0.13 38.2 15 0.25 71.5 M 4 4 0 1 2 1 0 0 0 I 4 6 0 15 
20 10 18.63 1,115 0 0.00 0.0 2 0.03 6.6 6 0.08 19.8 3 3 2 1 0 2 1 0 0 0 0 3 0 0 6 
20 11 16.30 884 0 0.00 0.0 0 0.00 0.0 1 0.02 4.8 1 0 0 0 0 0 0 0 0 0 0 I 0 0 1 
20 12 16.40 884 0 0.00 0.0 3 0.05 14.2 5 0.08 23.6 4 1 0 1 0 0 0 1 0 0 0 3 I 0 5 
20 13 16.15 940 0 0.00 0.0 1 0.02 4.5 2 0.03 9.0 1 1 1 0 1 0 0 0 0 0 0 1 0 0 2 
20 14 3.80 1,653 0 0.00 0.0 1 0.07 10.9 4 0.26 43.6 2 2 2 0 0 1 0 0 0 0 0 2 I 0 4 
21 1 17.50 2,292 3 0.04 5.1 11 0.16 18.8 30 0.43 51.2 8 22 20 2 0 0 8 9 2 2 2 2 5 0 30 
21 2 32.32 1,597 0 0.00 0.0 3 0.02 4.0 10 0.08 13.3 5 5 5 0 1 3 0 0 0 1 2 2 I 0 10 
21 3 31.95 1,860 0 0.00 0.0 13 0.10 15.0 46 0.36 53.0 10 36 32 4 0 13 3 13 5 1 0 5 4 2 46 
21 4 35.76 411 0 0.00 0.0 0 0.00 0.0 2 0.01 9.3 I 1 1 0 0 1 0 0 0 0 0 I 0 0 2 
21 5 33.85 306 0 0.00 0.0 1 0.01 6.6 4 0.03 26.5 4 0 0 0 0 0 0 0 0 0 1 3 0 0 4 
21 6 29.75 415 1 0.01 5.5 4 0.03 22.2 7 0.06 38.8 6 1 1 0 0 I 0 0 0 0 I 3 2 0 7 
21 7 32.48 590 0 0.00 0.0 2 0.02 7.1 18 0.14 64.3 5 13 13 0 3 3 2 1 3 0 1 3 2 0 18 
21 8 33.02 179 0 0.00 0.0 0 0.00 0.0 2 0.02 23.2 2 0 0 0 0 0 0 0 0 0 2 0 0 0 2 
21 9 30.98 154 0 0.00 0.0 0 0.00 0.0 1 0.01 14.4 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 
21 10 31.70 100 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
21 11 28.50 100 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25 1 16.15 5,100 0 0.00 0.0 10 0.15 8.3 97 1.50 80.7 28 69 66 3 13 11 10 24 6 1 3 17 12 0 97 
25 2 16.65 2,900 1 0.02 lA 9 0.14 12.8 48 0.72 68.1 28 20 19 1 1 12 0 4 0 2 1 13 15 0 48 
25 3 12.93 3,198 0 0.00 0.0 11 0.21 18.2 98 1.89 162.3 59 39 36 3 0 0 31 2 2 2 1 12 47 1 98 
25 4 16.72 4,703 4 0.06 3.5 17 0.25 14.8 145 2.17 126.3 49 96 92 4 2 15 53 16 3 4 4 10 37 1 145 
51 1 128.60 3,000 5 0.01 0.9 96 0.19 17.0 607 1.18 107.8 355 252 227 25 28 35 88 73 10 14 28 85 244 2 607 
52 1 103.42 900 2 0.00 13 18 0.04 13.2 130 0.31 95.7 82 48 45 3 1 12 8 12 8 4 10 31 43 1 130 
54 1 111.48 883 3 0.01 2.1 33 0.07 23.0 148 0.33 103.0 89 59 53 6 8 15 12 13 5 4 1 23 65 2 148 
56 1 89ii6 1,384 2 0.01 1.1 14 0.04 7.7 91 0.25 50.3 71 20 17 3 2 3 8 4 2 0 11 36 25 0 91 
57 1 160.30 1,036 2 0.00 0.8 28 0.04 11.5 95 0.15 39.2 53 42 40 2 1 13 9 12 3 2 5 26 24 0 95 
59 1 133.39 790 2 0.00 1.3 10 0.02 6.5 48 0.09 31.2 41 7 7 0 0 1 3 2 0 1 8 25 8 0 48 
67 I 280.88 200 1 0.00 1.2 7 0.01 8.5 22 0.02 26.8 21 1 0 1 0 0 1 0 0 0 5 9 7 0 22 
78 2 6.87 1,245 0 0.00 0.0 1 0.04 8.0 4 0.15 32.0 4 0 0 0 0 0 0 0 0 0 0 3 1 0 4 
78 3 16.17 1,245 0 0.00 0.0 0 0.00 0.0 10 0.15 34.0 9 1 1 0 0 0 1 0 0 0 0 3 6 0 10 
78 4 16.27 1,245 0 0.00 0.0 1 0.02 3.4 8 0.12 27.1 6 2 2 0 0 0 1 1 0 0 0 3 3 0 8 
78 5 15.96 2,346 0 0.00 0.0 19 0.30 34.8 86 1.35 157.3 23 63 58 5 5 24 11 11 7 2 2 12 12 0 86 
78 6 16.14 1,720 0 0.00 0.0 1 0.02 2.5 9 0.14 22.2 7 2 2 0 0 0 0 1 0 1 1 5 1 0 9 
78 7 15.94 1,812 0 0.00 0.0 4 0.06 9.5 7 0.11 16.6 7 0 0 0 0 0 0 0 0 0 0 4 3 0 7 
78 8 15.87 2,059 0 0.00 0.0 7 0.11 14.7 48 0.76 100.6 20 28 28 0 3 8 5 7 3 1 1 7 12 1 48 
78 9 16.23 1,252 1 0.02 3.4 2 0.03 6.7 22 0.34 74.2 21 1 0 1 0 1 0 0 0 0 0 5 16 0 22 
78 10 15.60 1,291 0 0.00 0.0 1 0.02 3.4 7 0.11 23.8 6 1 1 0 0 0 0 0 1 0 1 2 3 0 7 
78 11 16.13 1,492 1 0.02 2.8 6 0.09 17.1 19 0.29 54.1 9 10 9 1 2 5 1 1 0 1 0 6 3 0 19 
78 12 16.01 2,520 1 0.02 1.7 1 0.02 1.7 9 0.14 15.3 3 6 5 1 0 1 1 2 0 2 0 3 0 0 9 
78 13 15.71 2,948 0 0.00 0.0 5 0.08 7.4 13 0.21 19.2 7 6 4 2 0 0 2 3 0 1 2 1 4 0 13 
78 14 11.92 6,739 1 0.02 0.9 29 0.61 24.7 197 4.13 168.0 35 162 146 16 33 21 39 41 16 3 6 21 15 2 197 
78 15 15.97 2,423 1 0.02 1.8 1 0.02 1.8 12 0.19 21.2 8 4 4 0 0 1 0 1 1 1 2 5 1 0 12 
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Road Sect Section Est Deg_l Deg_12 D e a l s Invl Invgl Invl Invg2 Road User Movement (RUM) Code 
No No Length ADT No /Km /lOO No /Km /lOO No /Km flOO No No No No 01 10 20 30 40 50 60 70 80 90 TOT 
4Yr /Yr MVK 4Yr /Yr MVK 4Yr /Yr /MVK 4Yr 4Yr 4Yr 4Yr 10 19 29 39 49 59 69 79 89 99 
78 16 16.04 1,919 0 0.00 0.0 5 0.08 11.1 19 0.30 42.3 14 5 4 1 1 1 0 1 0 2 0 12 2 0 19 
78 17 16.18 1,788 1 0.02 2.4 4 0.06 9.5 13 0.20 30.8 7 6 5 1 0 2 1 0 0 3 0 5 2 0 13 
78 18 16.07 1,881 0 0.00 0.0 2 0.03 4J 12 0.19 27.2 7 5 4 1 0 3 1 1 0 0 0 5 2 0 12 
78 19 15.89 2,176 2 0.03 4.0 5 0.08 9.9 16 0.25 31.7 13 3 3 0 0 0 1 0 0 2 1 8 4 0 16 
78 20 9.09 1,877 0 0.00 0.0 4 0.11 16.1 20 0.55 80.3 18 2 2 0 0 0 2 0 0 0 0 12 6 0 20 
78 21 5.49 1,429 0 0.00 0.0 0 0.00 0.0 8 0.36 69.8 4 4 4 0 1 0 0 0 0 3 0 3 1 0 8 
79 1 57.50 900 2 0.01 2.6 13 0.06 17.2 58 0.25 76.8 37 21 19 2 1 7 3 7 1 2 10 15 12 0 58 
80 1 296.01 500 8 0.01 3.7 41 0.03 19.0 268 0.23 124.0 95 173 161 12 10 49 23 50 19 17 16 41 41 2 268 
84 1 135.36 1,350 6 0.01 2.2 38 0.07 14.2 152 0.28 57.0 108 44 40 4 1 7 10 12 5 6 10 49 51 1 152 
85 1 105.98 564 0 0.00 0.0 17 0.04 19.5 93 0.22 106.6 72 21 20 1 1 4 4 7 1 3 7 19 47 0 93 
86 1 7.20 4,203 1 0.03 2.3 10 0.35 22.6 21 0.73 47.5 9 12 11 1 4 1 2 3 2 0 2 5 2 0 21 
87 1 39.12 679 0 0.00 0.0 6 0.04 15.5 31 0.20 79.9 20 11 11 0 1 4 1 3 1 1 3 9 8 0 31 
91 1 76.41 771 1 0.00 1.2 11 0.04 12.8 34 0.11 39.5 25 9 9 0 0 1 5 1 2 0 3 9 13 0 34 
92 1 111.07 220 1 0.00 2.8 9 0.02 25.2 69 0.16 193.4 62 7 7 0 0 0 6 1 0 0 3 23 36 0 69 
93 1 46.76 594 2 0.01 4.9 7 0.04 17.3 27 0.14 66.6 22 5 4 1 0 1 2 0 1 0 4 8 11 0 27 
94 1 142.89 150 0 0.00 0.0 5 0.01 16.0 22 0.04 70.3 14 8 7 1 1 4 0 1 1 0 2 6 7 0 22 
95 1 30.21 7,732 2 0.02 0.6 12 0.10 3.5 92 0.76 27.0 49 43 39 4 0 12 11 14 5 1 7 18 24 0 92 
95 4 3.86 24,386 2 0.13 15 9 0.58 6.5 45 2.91 32.7 12 33 29 4 0 11 6 12 2 0 2 6 5 1 45 
95 5 2.69 24,547 1 0.09 1.0 7 0.65 7.3 98 9.11 101.7 33 65 52 13 0 20 7 33 0 2 2 11 22 1 98 
125 1 106.51 1,322 4 0.01 1.9 16 0.04 7.8 85 0.20 41.3 34 51 45 6 12 10 9 12 4 3 4 12 19 0 85 
131 1 54.27 356 0 0.00 0.0 3 0.01 10.6 11 0.05 39.0 11 0 0 0 0 0 0 0 0 1 0 4 6 0 11 
177 9 2.86 7,387 1 0.09 3.2 2 0.17 6.5 11 0.96 35.7 9 2 1 1 0 0 0 0 0 2 2 5 2 0 11 
177 10 2.25 6,990 1 0.11 4.4 5 0.56 21.8 26 2.89 113.2 5 21 18 3 1 5 2 13 0 0 0 3 2 0 26 
177 11 4.04 7,378 0 0.00 0.0 3 0.19 6.9 27 1.67 62.0 22 5 4 1 0 0 1 1 1 2 1 5 16 0 27 
177 12 3.00 9,030 1 0.08 2.5 2 0.17 5.1 21 1.75 53.1 16 5 5 0 0 0 4 1 0 0 0 2 14 0 21 
177 13 3.58 9,736 2 0.14 3.9 2 0.14 3.9 8 0.56 15.7 5 3 2 1 0 0 2 1 0 0 2 0 3 0 8 
177 14 3.00 9,736 0 0.00 0.0 1 0.08 2.3 6 0.50 14.1 3 3 3 0 0 0 2 0 0 0 0 3 1 0 6 
177 15 2.42 9,736 0 0.00 0.0 3 0.31 8.7 36 3.72 104.7 17 19 18 1 0 4 3 9 1 1 0 7 11 0 36 
179 4 14.20 2,776 0 0.00 0.0 8 0.14 13.9 52 0.92 90.4 33 19 18 1 0 5 8 3 2 0 4 9 21 0 52 
185 1 3.80 2,867 0 0.00 0.0 1 0.07 6.3 12 0.79 75.4 7 5 5 0 0 0 3 2 0 0 1 1 5 0 12 
185 2 3.75 4,212 0 0.00 0.0 5 0.33 21.7 17 1.13 73.7 10 7 7 0 0 1 3 0 2 1 0 3 7 0 17 
185 3 3.45 3,824 0 0.00 0.0 4 0.29 20.8 24 1.74 124.6 16 8 7 1 0 2 4 1 0 1 1 3 12 0 24 
185 4 3.39 4,976 0 0.00 0.0 1 0.07 4.1 19 1.40 77.1 11 8 8 0 2 2 2 0 0 1 0 3 8 1 19 
185 5 3.16 8,293 0 0.00 0.0 4 0.32 10.5 42 3.32 109.8 10 32 27 5 6 4 6 10 2 1 0 4 7 2 42 
185 6 2.02 15,544 0 0.00 0.0 4 0.50 8.7 36 4.46 78.5 7 29 24 5 1 4 7 13 3 0 0 3 5 0 36 
186 1 3.15 5,785 0 0.00 0.0 6 0.48 22.6 35 2.78 131.6 7 28 27 1 2 9 6 5 4 1 1 3 4 0 35 
186 2 3.43 851 0 0.00 0.0 0 0.00 0.0 8 0.58 187.7 5 3 3 0 0 1 2 0 0 0 0 0 5 0 8 
186 3 3.03 719 0 0.00 0.0 0 0.00 0.0 5 0.41 157.2 0 5 5 0 0 2 1 1 0 0 0 1 0 0 5 
186 4 3.26 1,000 0 0.00 0.0 0 0.00 0.0 2 0.15 42.0 2 0 0 0 0 0 0 0 0 0 0 0 2 0 2 
197 1.72 997 1 0.15 39.9 3 0.44 119.8 7 1.02 279.6 6 1 1 0 0 1 0 0 0 0 0 0 6 0 7 
211 77.02 2,483 3 0.01 1.1 19 0.06 6.8 127 0.41 45.5 32 95 82 13 10 23 27 24 9 0 5 18 10 1 127 
222 13.46 586 0 0.00 0.0 2 0.04 17.4 3 0.06 26.1 3 0 0 0 0 0 0 0 0 0 2 0 1 0 3 
226 3.97 1,913 0 0.00 0.0 3 0.19 27.1 13 0.82 117.2 4 9 8 1 0 1 2 4 1 1 1 1 2 0 13 
231 31.77 297 1 0.01 7.3 2 0.02 14.5 14 0.11 101.6 12 2 2 0 0 0 0 0 1 0 5 2 6 0 14 
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Road Sect Section Est I>eg_l Deg 12 Deg^lS Invl Invgl Inv2 Invg2 Road User Movement (RUM) Code 
No No Length ADT No /Km /lOO No /Km /lOO No /Km /lOO No No No No 01 10 20 30 40 50 60 70 80 90 TOT 
4Yr /Yr MVK 4Yr /Yr MVK 4Yr /Yr /MVK 4Yr 4Yr 4Yr 4Yr 10 19 29 39 49 59 69 79 89 99 
235 1 20.47 765 1 0.01 4.4 6 0.07 26.2 17 0.21 74.4 11 6 6 0 0 3 1 1 0 1 2 6 3 0 17 
239 1 30.15 1,311 2 0.02 3.5 5 0.04 8.7 18 0.15 31.2 15 3 3 0 0 0 0 1 0 1 2 7 7 0 18 
240 1 88.73 961 0 0.00 0.0 7 0.02 5.6 41 0.12 32.9 27 14 13 1 0 7 1 0 3 1 4 15 10 0 41 
241 1 201J5 417 5 0.01 4.1 30 0.04 24.4 95 0.12 77.4 54 41 40 1 5 9 6 6 7 4 7 26 24 1 95 
243 1 141.86 518 2 0.00 1.9 14 0.02 13.0 70 0.12 65.2 50 20 19 1 2 7 4 1 1 3 6 21 23 2 70 
244 1 50.82 38 0 0.00 0.0 1 0.00 35.5 3 0.01 106.4 2 1 1 0 0 1 0 0 0 0 0 0 2 0 3 
248 1 116.82 244 1 0.00 2.4 6 0.01 14.4 40 0.09 96.1 31 9 9 0 0 2 3 2 2 0 1 6 24 0 40 
250 1 0.76 2,557 0 0.00 0.0 1 0.33 35.2 3 0.99 105.7 1 2 2 0 0 0 1 0 1 0 0 I 0 0 3 
251 1 41.27 114 0 0.00 0.0 0 0.00 0.0 3 0.02 43.7 3 0 0 0 0 0 0 0 0 0 0 1 2 0 3 
254 1 23.00 1,338 1 0.01 2.2 3 0.03 6.7 21 0.23 46.7 8 13 13 0 0 4 2 4 0 2 2 4 3 0 21 
256 1 72.41 566 0 0.00 0.0 14 0.05 23.4 82 0.28 137.0 51 31 31 0 2 8 4 10 3 2 3 16 34 0 82 
258 1 86.01 250 1 0.00 3.2 3 0.01 9.6 62 0.18 197.5 41 21 21 0 0 0 18 1 1 0 2 11 29 0 62 
259 2 27.39 2,460 4 0.04 4.1 20 0.18 20.3 72 0.66 73.2 37 35 35 0 3 8 8 6 4 3 5 15 19 1 72 
260 1 13.21 10,118 2 0.04 1.0 20 0.38 10.2 220 4.16 112.7 51 169 145 24 12 51 23 66 10 5 4 30 19 0 220 
261 1 48.00 1,915 1 0.01 0.7 21 0.11 15.6 216 1.13 160.9 125 91 81 10 0 4 58 16 3 7 8 21 98 1 216 
262 1 2.60 8,889 1 0.10 3.0 4 0.38 11.9 26 2.50 77.1 5 21 19 2 6 1 2 5 4 3 0 4 1 0 26 
263 1 45.27 800 0 0.00 0.0 14 0.08 26J 96 0.53 181.6 53 43 42 1 0 27 9 2 1 4 5 16 32 0 96 
264 1 32.60 872 0 0.00 0.0 5 0.04 12.0 50 0.38 120.5 27 23 22 1 1 5 7 5 2 1 2 9 18 0 50 
265 1 12.62 1,400 0 0.00 0.0 2 0.04 7.8 14 0.28 54.3 12 2 1 1 0 0 1 1 0 0 0 5 7 0 14 
266 1 8.96 3,428 1 0.03 2.2 5 0.14 11.1 41 1.14 91.4 25 16 16 0 1 2 6 3 1 0 1 3 23 1 41 
267 1 9.01 1,346 1 0.03 5.6 2 0.06 11.3 11 0.31 62.1 5 6 6 0 0 2 1 0 2 1 0 2 3 0 11 
268 1 30.85 1,409 0 0.00 0.0 3 0.02 4.7 34 0.28 53.6 28 6 6 0 0 3 0 1 2 1 3 7 16 1 34 
270 1 85.27 880 2 0.01 1.8 9 0.03 8.2 50 0.15 45.6 45 5 5 0 1 0 2 0 0 2 5 14 26 0 50 
271 1 84.37 316 0 0.00 0.0 8 0.02 20.6 45 0.13 115.6 20 25 24 1 0 6 15 2 1 0 1 4 16 0 45 
272 1 64.23 486 0 0.00 0.0 7 0.03 15.4 26 0.10 57.0 13 13 12 1 0 1 6 4 1 0 1 2 11 0 26 
273 1 21.93 116 0 0.00 0.0 0 0.00 0.0 2 0.02 53.8 1 1 1 0 0 0 1 0 0 0 0 0 1 0 2 
275 1 51.98 218 1 0.00 6.0 3 0.01 18.1 14 0.07 84.6 9 5 5 0 0 1 2 0 2 0 0 1 8 0 14 
276 1 48.33 143 0 0.00 0.0 2 0.01 19.8 5 0.03 49.6 2 3 3 0 0 0 3 0 0 0 0 1 1 0 5 
278 1 117.45 300 1 0.00 1.9 9 0.02 17.5 48 0.10 93.3 33 15 15 0 1 0 14 0 0 0 0 11 22 0 48 
279 1 33.82 1,171 1 0.01 1.7 13 0.10 22.5 55 0.41 95.1 38 17 16 1 0 6 5 2 3 1 1 11 26 0 55 
280 1 34.61 520 1 0.01 3.8 2 0.01 7.6 12 0.09 45.7 8 4 4 0 1 0 2 0 0 1 0 2 6 0 12 
281 1 5.03 135 0 0.00 0.0 0 0.00 0.0 1 0.05 100.9 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
282 1 155.87 109 0 0.00 0.0 8 0.01 32.3 38 0.06 153.2 31 7 7 0 0 3 2 0 3 0 1 9 20 0 38 
283 1 25.12 105 0 0.00 0.0 1 0.01 26.0 8 0.08 207.7 7 1 0 1 0 0 0 1 0 0 0 1 6 0 8 
284 1 55.89 516 0 0.00 0.0 3 0.01 7.1 16 0.07 38.0 14 2 2 0 0 0 1 0 0 1 3 5 6 0 16 
286 1 95.64 2,623 2 0.01 0.5 41 0.11 11.2 258 0.67 70.4 166 92 82 10 5 16 25 25 6 6 15 51 108 1 258 
293 1 14.35 6,200 2 0.03 1.5 10 0.17 7.7 82 1.43 63.1 36 46 40 6 1 0 18 15 1 8 4 17 17 1 82 
295 1 3.04 17,930 0 0.00 0.0 7 0.58 8.8 120 9.87 150.8 22 98 84 14 1 15 26 47 3 0 5 15 8 0 120 
295 2 3.36 26,124 2 0.15 1.6 11 0.82 8.6 113 8.41 88.2 31 82 65 17 3 10 13 43 2 0 7 14 21 0 113 
295 3 2.68 4,190 0 0.00 0.0 0 0.00 0.0 15 1.40 91.5 3 12 12 0 1 3 2 1 4 1 0 0 2 1 15 
296 1 153.44 150 0 0.00 0.0 5 0.01 14.9 26 0.04 77.4 24 2 2 0 0 1 1 0 0 0 2 13 9 0 26 
299 1 33.09 469 1 0.01 4.4 3 0.02 13.2 7 0.05 30.9 4 3 3 0 1 1 0 1 0 0 0 3 1 0 7 
307 1 1.80 130 0 0.00 0.0 0 0.00 0.0 1 0.14 292.7 0 1 1 0 0 0 0 0 0 1 0 0 0 0 1 
312 1 7.49 5,409 1 0.03 1.7 7 0.23 11.8 30 1.00 50.7 16 14 13 1 0 1 4 7 0 1 4 4 9 0 30 
Appendix D 
Road Sect Section Est Deg;_l Deg l i DtfJS Invi Invgl Ìny2 Invg2 Road User Movement (RUM) Code 
No No Length ADT No /Km /lOO No /Km /lOO No /Km /lOO No No No No 01 10 20 30 40 50 60 70 80 90 TOT 
4Yr /Yr MVK 4Yr /Yr MVK 4Yr /Yr /MVK 4Yr 4Yr 4Yr 4Yr 10 19 29 39 49 59 69 79 89 99 
314 1 4.70 904 0 0.00 0.0 6 0.32 96.7 18 0.96 290.2 1 17 15 2 3 5 1 2 3 1 2 1 0 0 18 
319 1 153.32 250 0 0.00 0.0 5 0.01 8.9 25 0.04 44.7 19 6 6 0 2 2 2 0 0 0 3 11 4 1 25 
320 1 16.91 774 1 0.01 5.2 1 0.01 5.2 6 0.09 31.4 4 2 2 0 0 1 1 0 0 0 0 0 4 0 6 
321 1 167.27 1,282 2 0.00 0.6 15 0.02 4.8 115 0.17 36.7 57 58 53 5 0 26 8 14 4 4 16 29 11 3 115 
323 1 65.28 267 0 0.00 0.0 3 0.01 11.8 8 0.03 31.4 6 2 2 0 0 2 0 0 0 0 1 2 3 0 8 
324 1 11.97 34 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
331 1 198J8 266 0 0.00 0.0 9 0.01 11.7 30 0.04 38.9 26 4 4 0 0 2 0 0 0 2 0 13 13 0 30 
341 1 92.50 408 0 0.00 0.0 5 0.01 9.1 17 0.05 30.9 15 2 2 0 0 1 0 1 0 0 1 5 9 0 17 
355 1 1.20 923 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
356 1 11.18 443 0 0.00 0.0 1 0.02 13.8 1 0.02 13.8 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
363 1 28.77 886 0 0.00 0.0 3 0.03 8.1 9 0.08 24.2 6 3 3 0 1 1 1 0 0 0 0 2 4 0 9 
368 1 91.35 42 0 0.00 0.0 1 0.00 17.9 5 0.01 89.3 3 2 2 0 0 1 1 0 0 0 1 0 2 0 5 
369 1 2.14 68 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
370 1 114.73 375 0 0.00 0.0 6 0.01 9.6 20 0.04 31.8 12 8 8 0 0 2 I 3 0 0 3 8 2 1 20 
371 1 39.27 72 0 0.00 0.0 0 0.00 0.0 4 0.03 96.9 4 0 0 0 0 0 0 0 0 0 0 3 1 0 4 
372 1 8.92 2,006 1 0.03 3.8 4 0.11 15.3 24 0.67 91.9 11 13 13 0 1 1 4 3 4 0 1 3 7 0 24 
379 1 15.74 702 0 0.00 0.0 3 0.05 18.6 12 0.19 74.4 n 1 1 0 0 0 1 0 0 1 1 6 3 0 12 
380 1 30.48 497 0 0.00 0.0 2 0.02 9.0 8 0.07 36.2 6 2 2 0 0 0 1 0 0 1 0 5 1 0 8 
381 1 36.% 395 1 0.01 4.7 1 0.01 4.7 6 0.04 28.1 5 1 1 0 0 0 1 0 0 0 0 3 2 0 6 
384 1 47.12 375 0 0.00 0.0 5 0.03 19.4 13 0.07 50.4 12 1 1 0 0 0 0 0 0 1 2 7 3 0 13 
385 1 49.46 473 0 0.00 0.0 1 0.01 2.9 2 0.01 5.9 1 1 1 0 0 0 1 0 0 0 0 1 0 0 2 
386 1 56.10 360 0 0.00 0.0 3 0.01 10.2 9 0.04 30.5 3 6 6 0 1 0 0 3 1 0 0 2 2 0 9 
387 1 116.59 811 2 0.00 1.4 9 0.02 65 48 0.10 34.8 30 18 17 1 1 8 4 3 1 1 1 19 9 1 48 
391 1 13.53 598 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
393 8 1.01 594 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
393 9 3.38 594 0 0.00 0.0 0 0.00 0.0 2 0.15 68.2 2 0 0 0 0 0 0 0 0 0 0 1 1 0 2 
393 10 3.38 594 0 0.00 0.0 1 0.07 34.1 4 0.30 136.5 4 0 0 0 0 0 0 0 0 0 0 0 4 0 4 
393 11 2.96 1,100 1 0.08 21.0 2 0.17 42.1 13 1.10 273.5 8 5 5 0 0 1 2 2 0 0 0 2 6 0 13 
394 1 70.80 184 0 0.00 0.0 1 0.00 5.3 11 0.04 57.8 10 1 1 0 0 0 0 0 0 0 1 2 8 0 11 
398 I 108.12 195 1 0.00 3.2 2 0.00 6.5 7 0.02 22.7 7 0 0 0 0 0 0 0 0 0 0 6 1 0 7 
410 1 28.68 30 0 0.00 0.0 0 0.00 0.0 1 0.01 79.6 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 
418 1 50.38 50 0 0.00 0.0 0 0.00 0.0 4 0.02 108.8 3 1 1 0 0 0 0 0 0 0 2 2 0 0 4 
501 1 140.48 66 0 0.00 0.0 3 0.01 22.2 15 0.03 110.8 8 7 7 0 0 5 0 0 1 0 3 3 3 0 15 
513 1 2.50 19,308 1 0.10 1.4 7 0.70 9.9 50 5.00 70.9 19 31 25 6 1 1 12 10 2 1 2 11 10 0 50 
513 2 3.38 19,308 1 0.07 1.0 5 0.37 5.2 31 2.29 32.5 16 15 13 2 0 0 11 3 0 0 0 3 14 0 31 
513 3 3.20 19,308 3 0.23 3.3 4 0.31 4.4 32 2.50 35.5 9 23 17 6 0 1 7 12 0 0 4 4 4 0 32 
514 1 146.98 90 0 0.00 0.0 3 0.01 15S 10 0.02 51.8 9 1 1 0 0 1 0 0 0 0 3 3 3 0 10 
522 1 2.26 26,338 3 0.33 3.5 21 2.32 24.2 161 17.81 185.3 16 145 112 33 22 32 15 68 3 0 2 16 3 0 161 
522 2 3.20 33,180 3 0.23 1.9 7 0.55 4.5 46 3.59 29.7 16 30 23 7 2 3 2 13 1 1 8 6 10 0 46 
522 3 1.99 32,288 0 0.00 0.0 5 0.63 5.3 63 7.91 67.2 11 52 36 16 2 3 5 37 1 0 1 13 1 0 63 
522 4 8.87 17,762 4 0.11 1.7 17 0.48 7.4 181 5.10 78.7 28 153 136 17 16 37 37 45 12 1 3 20 8 2 181 
539 1 26.54 849 0 0.00 0.0 1 0.01 3.0 1 0.01 3.0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
543 1 57.66 166 0 0.00 0.0 1 0.00 7.2 5 0.02 35.8 4 1 1 0 0 1 0 0 0 0 0 2 2 0 5 
547 1 29.47 767 1 0.01 3.0 2 0.02 6.1 10 0.08 30.3 7 3 3 0 1 0 1 1 0 0 2 3 2 0 10 
550 1 87.30 794 0 0.00 0.0 10 0.03 9.9 51 0.15 50.4 30 21 21 0 0 8 3 3 3 4 7 10 13 0 51 
Appendix D 
Road Sect Scction Est D e O Deg 12 Deg^lS Invl Invgl Iny2 Invg2 Road User Movement (RUM) Code 
No No Length ADT No /Km /lOO No /Km /lOO No /Km /lOO No No No No 01 10 20 30 40 50 60 70 80 90 TOT 
4Yr /Yr MVK 4Yr /Yr MVK 4Yr /Yr /MVK 4Yr 4Yr 4Yr 4Yr 10 19 29 39 49 59 69 79 89 99 
551 1 2.42 502 0 0.00 0.0 1 0.10 56.4 1 0.10 56.4 0 1 0 1 1 0 0 0 0 0 0 0 0 0 1 
552 1 84.33 690 2 0.01 2.4 7 0.02 8.2 18 0.05 21.2 14 4 4 0 0 1 2 0 1 0 7 6 1 0 18 
560 1 5.01 5,154 2 0.10 5.3 14 0.70 37.1 73 3.64 193.6 7 66 61 5 7 21 5 24 4 2 1 5 4 0 73 
561 1 1.21 5,625 0 0.00 0.0 0 0.00 0.0 4 0.83 40.3 0 4 4 0 1 0 0 2 1 0 0 0 0 0 4 
562 1 2.73 2,126 0 0.00 0.0 1 0.09 11.8 6 0.55 70.8 2 4 3 1 0 1 1 1 0 1 0 1 1 0 6 
563 1 9.40 113 0 0.00 0.0 0 0.00 0.0 1 0.03 64.5 0 1 1 0 0 0 1 0 0 0 0 0 0 0 1 
564 1 29.36 462 0 0.00 0.0 0 0.00 0.0 4 0.03 20.2 3 1 1 0 0 1 0 0 0 0 0 3 0 0 4 
569 1 11.84 1,582 0 0.00 0.0 7 0.15 25.6 27 0.57 98.7 18 9 9 0 0 0 5 2 0 1 1 7 11 0 27 
571 1 437 4,340 2 0.11 6.9 6 0.33 20.7 34 1.86 117.4 13 21 19 2 1 4 7 5 1 1 1 6 7 1 34 
576 1 13.04 589 0 0.00 0.0 0 0.00 0.0 7 0.13 62.4 7 0 0 0 0 0 0 0 0 0 2 1 4 0 7 
581 1 3.89 20,952 2 0.13 1.7 21 1.35 17.6 261 16.77 219.3 23 238 199 39 8 84 77 43 8 0 11 20 10 0 261 
581 2 3.75 34,954 2 0.13 1.0 13 0.87 6.8 164 10.93 85.7 21 143 107 36 1 16 17 96 2 0 4 19 7 2 164 
583 1 2.67 2,518 0 0.00 0.0 1 0.09 10.2 4 0.37 40.8 2 2 2 0 0 0 1 0 0 0 2 1 0 0 4 
584 1 20.03 1,800 2 0.02 3.8 10 0.12 19.0 65 0.81 123.5 25 40 36 4 3 9 6 19 2 1 1 6 18 0 65 
585 1 30.85 254 0 0.00 0.0 0 0.00 0.0 8 0.06 69.9 8 0 0 0 0 0 0 0 0 0 0 3 5 0 8 
596 1 46.35 113 0 0.00 0.0 2 0.01 26.2 3 0.02 39.2 3 0 0 0 0 0 0 0 0 0 1 1 1 0 3 
602 1 2.08 17,948 1 0.12 1.8 4 0.48 7.3 54 6.49 99.1 11 43 31 12 2 7 16 15 3 0 0 6 5 0 54 
610 1 7.93 2,814 0 0.00 0.0 5 0.16 15.3 32 1.01 98.2 28 4 4 0 0 0 2 1 0 0 0 5 24 0 32 
611 1 4.87 16,246 0 0.00 0.0 18 0.92 15.6 130 6.67 112.5 24 106 98 8 8 36 21 27 3 0 3 19 12 1 130 
612 1 28.66 2,276 3 0.03 3.2 5 0.04 5.3 44 0.38 46.2 30 14 11 3 1 2 5 4 1 0 4 3 24 0 44 
613 1 2.16 14,000 0 0.00 0.0 3 0.35 6.8 43 4.98 97.4 6 37 35 2 5 11 11 8 0 1 1 4 2 0 43 
613 2 2.79 13,800 0 0.00 0.0 6 0.54 10.7 40 3.58 71.2 11 29 29 0 2 12 1 7 3 0 2 4 8 1 40 
613 3 4.37 9,687 3 0.17 4.9 15 0.86 24.3 89 5.09 144.0 8 81 74 7 10 32 9 13 11 1 2 7 4 0 89 
620 8 11.61 5,859 1 0.02 1.0 10 0.22 10.1 41 0.88 41.3 28 13 12 1 0 4 7 2 0 1 1 12 14 0 41 
620 9 24.32 4,288 5 0.05 3.3 19 0.20 \25 127 1.31 83.4 39 88 81 7 6 7 21 34 11 2 7 18 21 0 127 
621 151 754 1 0.10 35.3 1 0.10 35.3 9 0.88 318.1 5 4 4 0 0 2 1 1 0 0 0 4 1 0 9 
626 1.11 26,055 1 0.23 2.4 3 0.68 7.1 25 5.63 59.2 9 16 15 1 2 2 2 10 0 0 1 5 3 0 25 
645 3.02 1,000 0 0.00 0.0 0 0.00 0.0 1 0.08 22.7 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 
4001 1.61 150 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4015 3.29 3,987 0 0.00 0.0 2 0.15 10.4 10 0.76 52.2 7 3 3 0 0 0 2 1 0 0 2 4 1 0 10 
4016 4.81 167 0 0.00 0.0 0 0.00 0.0 3 0.16 255.8 3 0 0 0 0 0 0 0 0 0 0 0 3 0 3 
4023 7.10 410 0 0.00 0.0 1 0.04 235 2 0.07 47.1 1 1 1 0 0 0 0 1 0 0 0 0 1 0 2 
4033 29.68 150 1 0.01 15.4 1 0.01 15.4 4 0.03 61.5 1 3 3 0 0 0 3 0 0 0 0 0 1 0 4 
4037 10.87 107 0 0.00 0.0 0 0.00 0.0 2 0.05 117.8 2 0 0 0 0 0 0 0 0 0 0 0 2 0 2 
4040 16.57 560 0 0.00 0.0 0 0.00 0.0 1 0.02 7.4 0 1 1 0 0 0 0 1 0 0 0 0 0 0 1 
4041 4.44 250 0 0.00 0.0 1 0.06 61.7 5 0.28 308.5 5 0 0 0 0 0 0 0 0 0 1 0 4 0 5 
4042 1.17 397 0 0.00 0.0 0 0.00 0.0 1 0.21 147.5 1 0 0 0 0 0 0 0 0 0 0 0 1 0 1 
4043 17.76 1,014 1 0.01 3.8 5 0.07 19.0 39 0.55 148.3 28 11 11 0 0 0 3 5 0 2 3 9 17 0 39 
4044 0.72 100 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4050 2.41 975 0 0.00 0.0 2 0.21 58.3 4 0.41 116.6 3 1 1 0 0 0 1 0 0 0 0 1 2 0 4 
4054 4.45 563 1 0.06 27.3 5 0.28 136.7 20 1.12 546.8 14 6 5 1 1 0 3 1 0 1 0 1 13 0 20 
4055 1.88 397 0 0.00 0.0 0 0.00 0.0 1 0.13 91.8 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 
4056 34.77 50 0 0.00 0.0 0 0.00 0.0 6 0.04 236.4 3 3 3 0 0 0 3 0 0 0 0 2 1 0 6 
6006 19.09 16,403 3 0.04 0.7 13 0.17 2.8 126 1.65 27.6 62 64 48 16 0 3 1 50 0 0 10 57 5 0 126 
6006 2 18.12 27,786 12 0.17 1.6 37 0.51 5.0 297 4.10 40.4 116 181 150 31 5 20 15 123 4 0 11 86 31 2 297 
